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MNOACHUTEJIbHAS 3AIINCKA
Pabouas mporpamma yaeOHoro npeamera « Xumus» (60a30BbIi ypOBEHb) COCTaBICHA Ha
YpOBEHb OCHOBHOTO 00111eT0 00pa3oBanus (8-9 kiacc), paccuntana Ha 136 JacoB - 68 4acoB B
rox B 8 kiacce, 68 yacos B rojg B 9 kinacce. KonnuecTBo 4acoB B Heaeao — 2 yaca B 8 1 9
KJjlaccax.
PaGouass mporpamMma cocTaBieHa Ha OCHOBE CIEIYIOIIMX HOPMAaTHBHO-TIPABOBBIX
JIOKYMEHTOB, MHCTPYKTUBHBIX U METOJIMYECKUX MAaTEPHUAJIOB:
1. @DenepanbHbIl TOCYJapCTBEHHBIN 00pa30BaTENbHBIA CTaHAAPT OCHOBHOTO OOIIEro
obpaszoBanusi (YTBepxkAeH MpukazoM MuHucTepcTBa 0o0pa3oBaHuUs W Hayku Poccuiickoi
Oenepanun ot 17 gexabps 2010 r. N 1897) (pen.21.12.2020) — URL: https://fgos.ru (nara
obpamenus: 10.04.2021).

2. [lpumepHass ocHOBHas  oOpa3oBaTelibHAs IpPOrpaMma  OCHOBHOTO  OOIIEro
obpazoBanus. OngoOpeHa penieHreM QeaepaibHOTO Y4eOHO-METOAUYECKOTO OOBEAMHCHHS TI0

obrreMy odpaszoBanuto, mporokos ot 08.04.2015 N 1/15)

3. [Tpuxa3z MunucrepcerBa npocseuienus: Poccuiickoit denepanun ot 23.12.2020 Ne766
«O BHECEHMHM U3MEHEHUH B (¢eAepalbHbIi MepeyeHb Y4YEeOHUKOB, JIOMYUICHHBIX K
UCIIOJB30BAaHUIO  TIPU  peald3allid  MMEIOIIMX  TOCYAAPCTBEHHYIO  aKKPEIUTALUIO
00pa30BaTeNbHBIX NPOrPaMM HAyagbHOIO OOIIEro, OCHOBHOI'O OOIIEro, CpexHero oOIIero
o0pa3oBaHUs  OpPraHU3alMsIMH,  OCYILECTBIIOIMMH  O0pa30BaTElIbHYK  JAEATENbHOCTb,
YTBEPKIEHHYIO IpukazoM MunucrepcrBa mnpocsemenus Poccuiickoir ®enepanuu  oT

20.05.2020 Ne254 (zapeructpuponan 02.03.2021 Ne62645).

4. [Tacnopt HanmoHanbHOTO Mpoekta «O0pa3oBanue» (yrB. npesuauymoM CoBera npu
HpCSI/IILCHTC P® 1o CTPATCTUYCCKOMY PA3BUTHIO W HAIIMOHAJIBHBIM IIPOCKTAaM, MPOTOKOJ OT
24.12.2018 N 16) — URL: //https://login.consultant.ru link ?req=doc&base=LAW-
&n=319308&demo=1 (mara obpamenus: 10.04.2021).

S. ['ocynapctBennas nporpamma Poccuiickoit @enepanun «Pa3Butie 00pa3oBaHUS»
(YtBepxnena [Tocranonenunem [IpaButensctsa PO ot 26.12.2017 N 1642 (pex. ot 22.02.2021)
«O0 yTBepXKIEHUH TOCyIapcTBEeHHON mporpammbl Poccuiickoit @enepanuu «Pa3Butne
obpazoBanusi» — URL: http: //www.consultant.ru document cons doc LAW 286474 (nara
obpamienus: 10.04.2021).

6. [Ipodeccuonanbupiii  cranmapt «llemaror (memarormveckass JesATEILHOCTh B

JIOIIKOJIbHOM, Ha4yaJlbHOM OOIIeM, OCHOBHOM o0OIIeM, cpeaHeM o0meM o00pa3oBaHUM),



(BocmiuTarenb, yuutenb)» (pen. ot 16.06.2019 r.) (Ilpukaz MunuctepcTBa Tpyia U COIUAIBLHON
3ammutel PO ot 18 oktsa0psa 2013r. Ne 544n, ¢ u3MEHEHUSIMH, BHECEHHBIMU IPHUKA30M
MunucrepcerBa Tpyaa u couzamutel PO ot 25 nexkadbps 2014r. Ne 11151 u ot 5 aBrycra 2016r.
No 4221) — URL: // http://mpodcrannaprnenarora.pd (mara oopamenus: 10.04.2021).

7. Metoauueckie pEeKOMEHIAIMM MO0 CO3JAaHUI0 U  (PYHKIHMOHUPOBAHUIO JETCKHUX
TexHonapkoB «KBanTtopuym» Ha 0aze oOmieoOpa3oBaTeiabHbIX oOpraHuzanuil (Y TBEp>KICHBI
pacnopsbkenrneM MunucrtepcTBa npoceiienust Poccuiickoit @enepannu ot 12 ssaBaps 2021 r. N
P-4) — URL: http://www.consultant.ru/document/cons_doc LAW 374695/ (nata oOpariieHus:
10.043.2021).

8. MeTtoauueckoe nocooue. Peanuzanus 00pa3oBaTenbHbIX porpaMm
€CTECTBEHHOHAYYHOW U TEXHOJOTMYECKOW HAaIpaBICHHOCTEM MO XHMHUU C HUCIOJIb30BAaHUEM

obopynoBanus nentpa «Touka poctay. \[1. U. becnanos, M. ®. [lopodees, Mockga, 2021

9. [TocranoBnenue ['maBHOTO rocynapcTBeHHOro Bpaua PO ot 28 centsiops 2020r. Ne28
«O06 yrBepxkaennn canutapabix npasuil CII 2.4.2.3648-20 «CaHUTapHO-3IHIEMHOIOTHYECKHIE

Tp€6OBaHI/I$I K opraHusalysaM BOCIIMTAHUA U 06yqu1/I$1, OTAbIXa WM O3O0POBJICHUIA IIGTGI\/JI u

MOJIOIEKH»

10. ABTOpCKasi mporpaMMa OCHOBHOro o0Iero oOpasoBaHusi Mo Xxumuu, 8-9 kiacc,
O.C.T'abpuensn, C.A.Cnankos.

11. OOIT OO0 MOY CHI Ne 3

12. VY4eOnsbiit mman MOY CILINe3, yTBepKIEHHBIN COOTBETCTBYIOLIUM 00pa30M;

13. ['onoBoit kaneHaapHbIN rpaduK.

Pabouast mporpamMma paspaboTaHa Ha OCHOBE aBTOPCKOM MIPOTPAMMBI C U3MEHEHHUSIMH:
8 kuacc:
1 yac u3 pe3epBHBIX YACOB B3AT HA MIPOBEACHUE MPOMEKYTOUYHOM aTTECTALIUH.
Pe3epBHBIX YacoB HET.
9 kJacc:

YBEJIIMYEHO KOJIMYECTBO 4acoB B Teme «Metamibl» 14 +2 = 16 4acoB 3a cYET PEe3epBHOTO
BPEMEHH, TaK Kak HeoOxomuMo Oonee YriyOIeHHO paccMOTPETh COEIWHEHUS METallIoB,
KaueCTBEHHbIC PEAKIIMU HAa METAJUIBI M UX coenuHenus. Jlanuesie Bompockl BxoaaT B KUM OI'D
u EI'D mo xumuu. YmensiieHo Ha 1 gac mpoxoxkaeHue Tembl Ne 6 «O0001menne 3HaHUN 10

XHMHHM 32 KypC OCHOBHOW WIKOJbI. [loAroTOBKa K TOCYJApCTBEHHON HMTOTOBOWM aTTECTAIMU



(F'NA)» 8-1=7 4acoB, 3TOro BpEeMEHHU IOCTATOYHO ISl M3y4YEHUs JaHHOW TeMbl. Pe3epBHBIX
Y4acoB HeT.

[Iporpamma peanusyercs € HCHOJIb30BAHUEM CIEAYIOUIETO Yy4eOHOIr0-MeTOIH4YeCKOro
KOMILIEKTA:
[Ma6puensu O.C. Xumus. 8 kimacc. Y4eOHUK 111 001meoopazoBaTenbHbix yupexaeauii. ®I'OC. —
M.: JIpoda, 2018.
la6puensu O.C. Xumus. 9 xnace. YueOHUK i 001meo0pazoBarenbHbix yupexacanii. PI'OC. —
M.: lpoda, 2018.

B cootBerctBuu c¢ IlonoskeHHEM O TEKylleM KOHTPOJIC YCIIEBAEMOCTH, CECCHOHHBIX
UCIBITAHUSAX Y TIPOMEKYTOUHOUM arTecTanuu oOydaromuxcst 8-9 KIaccoB M C IEIbI0 KOHTPOIIS
YpOBHS (DAKTHYECKOTO OCBOCHHS TPOTPaMMBbI TEKYIIET0 Toja OOydeHUs IaHHOW pabodei
POTPaMMOI MPEYCMOTPEHBI UCTIBITAHUS TPOMEXYTOYHON aTTECTAIlMM B paMKax 2 YeTBEPTH

(1-2 nenens nexadpst) u 4 yerBeptH (1-2 Hemens Masi) B CIICAYIONMX popMax:

Kiace 2 yeTBepTh 4 yeTBepTH
8 Kjacc KoHTtposbHas padota KoHntponbHas padota
9 knacc KonTponbhas pabota KonTponbhas pabota

[IpomexxyTouHasi arrecTanmus B COOTBETCTBUU C [lolokeHHMEM O TEKylleM KOHTpOJIe
yCIIEBa€MOCTH, CECCHOHHBIX WCIBITAaHUSIX U NPOMEXYTOUHOH arTectanuu oOywaromuxcs 8-9
KJIACCOB TMPOBOJUTCS C IEJIbI0 YCTAHOBJICHHS YPOBHS JAOCTHXKEHMS IJIAHUPYEMBIX pe3yJbTaToB
OCBOCHHS y4eOHOTO MpeIMeTa, OTMETKA 32 MPOMEXKYTOUHYIO aTTECTAIMIO TPEICTABISIECT COO0i
MHTETPUPOBAHHBIN 3aU€T, BEIBOAUTCS KaK CpeaHee apupMEeTHIeCKoe U3 OTMETOK 3a TOIYTOIUs
U OTMETOK 3a CECCHOHHBbIE HCHBITaHUS (IIPU HMX HAJIMYUHM) B COOTBETCTBUU C INpaBUIIaMHU

MAaTEMAaTUYCCKOT'O OKPYTIJICHHUA OO LEJIOTO YrCJIa.

I. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS INPOI'PAMMBI 11O XUMHUUN HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE pe3yJbTaThl OCBOCHHS MPOrPaMMbl OCHOBHOTO 0O0mero o0Opa3oBaHUS
JIOCTUTAIOTCS B X0JIe 00YYECHHsI XUMUU B €IMHCTBE Y4€OHOW M BOCIIUTATEIHHON JIEATEIHHOCTH B
COOTBETCTBUU C  TPAJAUIHMOHHBIMA  POCCHUCKHUMH  COIIMOKYJIBTYPHBIMH W JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATBIMUA B OOIIECTBE MpaBHJIAMU M HOpPMaMHU TIOBEJIEHUS U
CIIOCOOCTBYIOT TPOIIECCaM CaMOITO3HAHHS, CAMOPA3BHUTHUS M COIIMATH3AINN 00yJIarOIUXCSI.

JImuaoCTHBIC PE3VYJIbTATBl OTPAXKAKOT T'OTOBHOCTH 06yqa}oumxc;[ PYKOBOJIACTBOBATHCA
CHUCTEMOMN ITO3UTHBHBIX INEHHOCTHBIX OpI/ICHTaHI/Iﬁ U pacHIupCHUC OIIbITa ACATCIBbHOCTH Ha eé
OCHOBE, B TOM 4YHCJIC B HaCTH:




1) naTPHOTHYECKOT0 BOCTTUTAHUSI:

LIEHHOCTHOT'O OTHOLLIECHUSA K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIC/INI0, TIOHMMAHUsI 3HAUCHUS XMMHUYECKOW HayKh B JKU3HH COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJIAJICTh JIOCTOBEPHOW MH(OpMALUEH O MEePeOBbIX JOCTHKCHUSX M OTKPBITHSIX
MHPOBOM M OTEYECTBCHHOH XUMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOWCTBE
MHpa 1 001IeCTBa;

2) Ipa;KIaHCKOI0 BOCIIUTAHUSA:

NpEaACTaBIICHHUA O COLOUAJIBHBIX HOpMax M IpaBUJIaX MCKIMYHOCTHBIX OTHOIICHUH B
KOJIJICKTHBE, KOMMYHUKATUBHOW KOMIICTEHTHOCTH B OOIIECTBEHHO TIIOJIE3HOH, Yy4eOHO-
UCCIIEI0BATEIbCKON, TBOPUYECKOHN U APYruX BHJIAX JEATEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOM
COBMECTHOM ACATCIIBHOCTH IIPU BBIITOJHCHUHU y‘Ie6HI)IX, IIO3HABAaTCJIbHBIX 3aJa4, BBIIIOJIHCHUU
XUMHUYECKHX KCIIEPUMEHTOB, CO3/1aHUM y4EOHBIX MTPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHHUIO
U B3aMMOIIOMOILIM B Ipoliecce 3TOM yuyeOHOW MAEsITeNbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE
IIOBE/ICHUE U IOCTYNKM CBOUX TOBapMILEH C IO3ULUH HPABCTBEHHBIX U IIPABOBBIX HOPM C
y4E€TOM OCO3HAHUS MTOCIIEICTBUI IIOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHPOBO33PEHUYECKHE  IPEACTABICHUS O  BEIIECTBE M  XHMHMYECKOW  pEaklMH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHUs HAyKM M COCTaBIAIOIIME OCHOBY JUIS
NOHMMAHUA  CYHUIHOCTM  HAy4HOM  KapTUHbl MHpa, MpPEJICTaBICHUsT 00  OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHUS IPUPOABI, B3AUMOCBA34X UYEIOBEKA C IPUPOJHOM CpPENOoil, O PO
XUMUH B IIO3HAHUM 3THX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHWBBI, HAIIPABJICHHBIE HA MOJYYEHHWE HOBBIX 3HAHUW MO XUMUH,
HeoOXoauMble Il OOBSCHEHUS HaONI0IaeMbIX TMPOLIECCOB U SIBICHUN, IMO3HABATEIbHOM,
WH(OPMAIIMOHHON U YUTATEIbCKOM KYIbTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITENIbHOM pabOThI
C Y4eOHBIMU TEKCTaMH, CIIPABOYHON JIUTEPATypOH, JOCTYMHBIMH TEXHUYECKUMH CPEICTBAMU
WH(OPMALIMOHHBIX TEXHOJIOTHII;

UHTEpeC K OOYYeHHMIO U TMO3HAHUIO, JIFOOO3HATENBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOW U HCCIIEIOBATEIBCKON JCATEIHHOCTH, K OCO3HAHHOMY BBIOOPY
HANPaBIEHHOCTU U YPOBHS O0y4YEeHHS B TalbHEHIIEeM;

4) ¢hopMHUPOBAHHS KYJIBTYPHI 3/10POBbSI

OCO3HAHHWE LIEHHOCTHU JKU3HU, OTBETCTBEHHOIO OTHOILIEHUS K CBOEMY 3J0POBBIO,
YCTAHOBKM Ha 370POBbI 00pa3 JKMU3HU, OCO3HAHME IIOCIEACTBUI U HEMPUSTHE BPEIHBIX
NpUBBIYEK (YHOTpPEeOJIEHUS alKorojsi, HapKOTHKOB, KYpEHHs), HEOOXOAMMOCTH COOJIOJIEHUS
npaBuil 0€30MacHOCTH MpU OOpalleHHMH ¢ XMMHUYECKHMMM BelIecTBaMH B OBITY W peajbHOMN
KU3HU;

5) TPy10BOT'0 BOCIIMTAHUS:

MHTEpPEC K MPaKTUYECKOMY M3YUYEeHHIO Mpodeccuil u Tpyna pa3IuyHOro poja, yBaxeHHe K
TPpyLy U pe3yiapTaTaM TpPYAOBOW JEATEIBHOCTH, B TOM 4YHCJIE HAa OCHOBE NPUMEHEHUS
MPEIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIM BBIOOP WHIMBUAYATHHOW TPACKTOPUU
NPOJODKEHUsST 00pa3oBaHUsA € YYETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMUH,



OOIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, ycHeuHoi npogecCuOHaIbHON AEATEIbHOCTH U
pa3BUTHsI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHLCS B IPO(ECCUOHAIBHON Cpesie;

6) 9K0JIOrH4YeCKOT0 BOCIIUTAHUS

9KOJIOTHYECKH IIE]IeCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK HCTOYHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CYIICCTBOBAHMs, MOHUMAHHE LIEHHOCTH 3J0pPOBOr0 M OE30MacHOT0 00pasa KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBCHHOMY (DHM3MUYCCKOMY M IICHXMYECKOMY 3I0POBBIO,
OCO3HAHHE IIEHHOCTH COOJIFOICHHS TIPAaBHUII O€30TIaCHOTO MOBEACHHSI TP pabdoTe ¢ BEIIECTBAMH,
a TaK)KE B CUTYAIUAX, YIPOKAIOIIMX 3A0POBBIO U KU3HH JIIOJICH;

CHOCOOHOCTH HPUMEHSTh 3HAHMS, IMOJIydaeMmble NPU H3YYEeHUH XUMHHM, Ul PEIICHUs
3aJa4, CBA3aHHBIX C OKPYKAIOLIEH IPUPOJAHON CPENOM, Ul MOBBIIIECHUS YPOBHS dKOJIOTMYECKOU
KYJBTYpBI, OCO3HAHUS TJIO0ATBHOTO XapaKTepa YKOJIOTUIECKUX MPOOJIEM U MyTe WX pelIeHus
IIOCPEACTBOM METOJIOB XMMHMH, YKOJIOIMUECKOTO MBILUICHUS, YMEHHsI PYKOBOJCTBOBATHCS UM B
II03HABATEJIBHON, KOMMYHUKATUBHOMN M COLMATIbHOM MPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe merampeaMeTHBIX PE3YJBTATOB BBIICISIOT 3HAYUMBIC IS (POPMHUpPOBAHUS
MHPOBO33PEHHUS OOICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIINII, TUIOTE3a, (PaKT, CUCTEMA,
MPOLIECC, SKCIIEPUMEHT U JIPYTOE€.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
npeaMeTax U MO3BOJISIIOT HAa OCHOBE 3HAHUM M3 ATUX MPEeIMETOB (POPMUPOBATH MPEICTABICHHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U yYHUBEpCAIbHbIE ydeOHbIe NEHCTBUS (TIO3HABaTEIbHbIE,
KOMMYHUKATUBHBIE, PETYJISTHBHBIE), KOTOphIE 00€CreunBarOT (POpMUpPOBaAaHUE TOTOBHOCTU K
CaMOCTOSITENIbHOMY TUTAHHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3naBaTenbHBbIE YHHBePCAIbHbIE YUeOHbIE 1eCTBUSA
Bba3oBble Jornyeckue geiicTBUA:

YMCHHUA HUCIHOJIB30BATh HpI/IéMBI JIOTUYCCKOro MbBINUJICHUA TIpH OCBOCHHU 3HAHUM:
pacCKpbeiBaTb  CMBICII  XUMHYCCKUX MOHATHH (BBI)ICJ'IHTB HUX  XapaKTCpHBIC IIPU3HAKU,
YCTaHAaBJIMBATh B3aUMOCBA3b C JPYTrUMU HOHHTI/H[MI/I), UCIIOJIB30BaTh IMOHATUA AJIA 00BICHECHUS
OTACIBHBIX (baKTOB n HBHGHHﬁ, BBI6I/IpaTL OCHOBAHUSA U KPUTCPUH I KHaCCI/I(I)I/IKaLII/II/I
XUMHUYCCKHUX BC€HICCTB U XUMHUYCCKUX peaKHI/Iﬁ, YCTaHaBJIMBATb MPUYMHHO-CIICACTBCHHBIC CBA3U
MCKOY 00BbEKTaMU HU3YyUCHUSA, CTPOUTD JIOTUYCCKUC PACCYIKACHUA (I/IHI[yKTI/IBHBIC, ACAYKTHUBHBIC,
1o aHaJ'IOFI/II/I), J€J1aTh BBIBOJBI U 3aKJITIOYUYCHUS,

yYMEHHE MPUMEHATh B MPOLECCEe MO3HAHUS MOHATHS (MPEAMETHbIE U MEeTalpelMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOJb3yeMble B XHMHH, MPeoOpa3oBHIBaTh LIMPOKO
MPUMEHSIEMbIE B XUMHH MOJIENIbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHUYeckass (GopMylna M YypaBHEHHE XHMHYECKOM peakluuud — Npu pelIeHUH Yy4eOHO-
MIO3HABATENIBHBIX 3a/a4, C Y4ETOM OSTHUX MOJEIbHBIX MPEACTABICHUN BBIABISITH U
XapaKkTepu30BaTh CYIIECTBEHHbIE MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB U
XMMHUYECKUX DPEaKLUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUUYMHHO-CIEACTBEHHBIE CBS3U U
[IPOTUBOPEYUS B U3y4aEMBIX NIPOLIECCAX U ABJICHUSIX.

Ba3oBble ucciienoBaTe/IbCKHe 1eiicTBUA.



YMCHHE HCIIOJB30BATH IMOCTABJICHHBIC BOIIPOCHI B Ka4Y€CTBC HMHCTPYMCHTA IIO3HAHHA, a
TaKXXE€ B Ka4dye€CTBC OCHOBBI JIA (bOpMHpOBaHI/IH THUIIOTE3blI 110 IIPOBEPKE IPaBUIIBHOCTU
BBICKa3bIBACMbIX Cy)KI[eHI/If/'I;

IPUOOpPETEHUE OMNbITa IO IUIAHWPOBAHMIO, OPraHMU3AlMM M IPOBEACHUIO YUYEHHUYECKUX
9KCHEPUMEHTOB, yMEHHE HA0II01aTh 3a XOA0M IPOIecca, CAMOCTOSTEILHO IPOrHO3UPOBATh €ro
pe3yibTatr, (GopMyIHpoBaTh O0OOIICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEIEHHOTO OIBITA,
UCCIIEIOBaHMs], COCTABIIATh OTYET O IPOJEIAaHHON padore.

Pa6Gora ¢ undopmanmeii:

yMEHHE BbIOUpaTh, aHAIM3UPOBATh U UHTEPIPETUPOBATH HHPOPMAIUIO Pa3IMYHbIX BHI0B
1 GOpM IPECTABICHUS, TOTYYaEMYIO 3 Pa3HbIX HICTOYHUKOB (HAyYHO-TIONMYJISpHAS TUTEpaTypa
XUMHUYECKOTO COJICPIKAaHMS, CIPAaBOYHBIC TOCOOMS, pecypchl WHTepHETa), KPUTHYECKU
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHUE MPUMEHSATh Pa3InYHBIC METOJbI U 3alPOCHI MPU MTOUCKE B 0TOOpE MH(DOpMAIUH U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOAMMBIX JIJISl BBITOJIHCHUS YICOHBIX M MIO3HABATEIHHBIX 32124
OIPENEeIEHHOrO THUIA, MPHOOPETEHUE OIbiTa B 00JACTH MCIIOJIB30BaHUS HH(OPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIAJICHUE KYJIbTYpOl aKTUBHOTO HMCIIOIB30BAHUS Pa3IMIHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIBHO BBIOMPATh ONTUMAIBHYIO (OpPMY MpeICTaBICHUS
uH(pOpMAIM ¥ WJUTIOCTPUPOBATH pEIIaeMbIe 3a/1a4l HECIOXKHBIMA CXEMaMH, JuarpaMMaMH,
apyrumu popmamu rpaduKu ¥ X KOMOUHAIIUSAMU;

yYMEHHUE HUCMOJb30BaTh M aHAJIM3UPOBATh B Ipoliecce Y4eOHOH U HCCIIe0BaTEeNbCKOM
JeSTeIbHOCTH UH(POPMALIMIO O BIMSHUU IPOMBIIUIEHHOCTH, CEICKOT0 X0341iCTBa U TPAHCIIOpTa
Ha COCTOSIHME OKPYXKaroLlel MPUPOAHOMN CPEBI.

KoMMyHuKaTHBHBIE YHHBepcalbHble Y4eOHbIe el CTBHA:

YMEHMs 3aJlaBaTh BOIpOCHl (B XoAe aAuajgora M (MIM) JUCKYCCHH) IO CYILECTBY
oOcyxnaeMoll TeMmbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHHS] OTHOCUTEIBHO BBIIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMCHUA NPCACTABIIATH MOJTYYCHHBIC PE3YJILTAThI I03HABaTEIbHOU ACATCIIbHOCTU B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh MPE3CHTAIUI0 pPEe3yNbTaTOB BBINOJIHEHUS XUMHYECKOTO
JKCTIepUMEHTa (7a00paTOPHOTO OMBITA, JAaOOpPAaTOPHON pPaOOTHI MO WMCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YUeOHOTO MPOEKTA);

YMEHUSI Y4eOHOr0 COTPYAHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MO3HABATEIbHOU M
UCCIIEIOBATEIbCKON JIEATENIbHOCTU TPH PEIIEHNH BO3HHUKAIOIIMX IMPOOJeM Ha OCHOBE Ydéra
Oo0LIMX HMHTEPECOB M COIJIaCOBaHMs MO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
LITYPMbI», KOOPAUHALIUS COBMECTHBIX ACHCTBUI, ONPENEICHUE KPUTEPHUEB IO OLICHKE KauecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

PerynsiTuBHbIe yHUBEpPCAJIbHbIC YUeOHbIE 1eHiCTBUSA:

YMEHHE CaMOCTOSITEIBHO ONPEACIATh HEeNu ACATCIbHOCTH, IIAHNPOBATh, OCYIIECTBIATD,
KOHTPOJIUPOBATh M TPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO JESTEIBHOCTh, BBHIOMPATH
HanOonee dS(QQeKkTuBHbIE CIMOCOOBI pelleHHs Y4eOHBIX M [O03HABaTEIbHBIX  3ajad,
CaMOCTOSATENIFHO COCTAaBIIATh WJIM KOPPEKTHPOBATh TNPEUIOKCHHBIH aJrOpUTM JICHCTBUHA TpH
BBIMIOJIHEHUH 33JaHUN C y4&TOM TMOJy4YeHHs] HOBBIX 3HAHMH 00 M3y4aeMbIX OOBEKTax —



BCIICCTBAX MU pCaAKIUAX, OUCHHUBATL COOTBCTCTBUC IMOJTYYCHHOI'O pPC3yJIbTaTa 3asIBJICHHOI i,
YMCHHUEC UCIIOJIB30BAaTh U aHAJIM3UPOBATh KOHTCKCTEI, IIpEjiaracMbI€ B YCJIIOBUH SaﬂaHHﬁ.

INPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pPE3yJbTaTOB II0 OCBOCHHUIO OO0S3aTEIBHOTO COJACPIKAHUA,
YCTaHOBJICHHOTO JaHHOU (QenepanbHOil pabodeid TPOrpaMMoOi, BBIICISIOT: OCBOCHHBIC
0o0ydJaronuMucs Hay4YHbIC 3HAHHWS, YMEHHS M CIOCOOBI JEHCTBUM, crnenuduueckue s
npeIMeTHOM o0nacTu «XUMHUS», BUIBI JCATCIBHOCTH IO TMOJYYCHHIO HOBOTO 3HAHHUS, €T0
WHTEPIPETAINH, TPE0OPa30BAHUIO U TPUMEHEHHUIO B PA3JIMUYHBIX YYCOHBIX M HOBBIX CUTYaIIHSX.

K xonmy oOyuenus B 8 kJjiacce npeMeTHbIE pe3yJbTaTbl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHHI:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX TOHATUN: aTOM, MOJEKYJa, XUMUUECKUN JJIEMEHT,
IIPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECh (OJHOPOJHAS M HEOJHOPOJIHAs), BAJICHTHOCTD,
OTHOCUTEJIbHAs aTOMHAas M MOJEKYJSpHAas Macca, KOJWYECTBO BEILECTBA, MOJb, MOJISIpHAs
Macca, MaccoBasl JI0JII XMMHUYECKOrO 3JIEMEHTAa B COEJUHEHUH, MOJIAPHBIA OOBEM, OKCHUJ,
KHCJIOTA4, OCHOBAaHHUE, COJb, JJIEKTPOOTPULIATENIBHOCTb, CTEIEHb OKUCICHMS, XUMHUYECKas
peakuus, KiacCU(PUKAIMs peakUui: peaklUH COEIWHEHUS, PEaKLUU Ppa3JIoKEHUs, DPEaKIUU
3aMelleHus], peakuu 0OMeHa, 3K30- U 3HIO0TEPMUYECKUE PEaKIMU, TeIUIOBON 3 (deKT peakiuu,
PO aToMa, SJIEKTPOHHBINA CIIOM aToMa, aTOMHAsi OpOUTalb, pallyC aToMa, XMMUYECKasl CBS3b,
NOJIIpHAsl U HEMOJSIpHAs KOBAJICHTHAs CBSA3b, MOHHAsS CBA3b, MOH, KAaTUOH, aHUOH, PacTBOpP,
MaccoBast 10Jisl BellecTBa (IIPOLEHTHAs! KOHIIEHTpAaI|sl) B pacTBOPE;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TOHATUN U IPUMEHATH 3TH NOHATHS IIPU
OINMCAHUU BEIIECTB U UX MPEBPALLEHUII;

UCIMOJIb30BaTh XUMHUECKYIO CHUMBOJIMKY JJI COCTaBJI€HUS (OPMYN BEIIECTB M ypaBHEHUH
XUMUYECKHUX PEAKLNN;

OIpeNieNIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEJUHEHUSX, CTENEHb OKUCIIEHUS
AIIEMEHTOB B OWMHApHBIX COEAMHEHMSIX, NMPHUHA/JIEKHOCTh BEIIECTB K OMPENEIEHHOMY Kiaccy
COEMHEHUH 1o popMysaM, BUI XUMUUYECKON CBSA3M (KOBAJICHTHAs M MOHHAs1) B HEOPTraHUYECKHX
COETMHEHUSIX;

packpbiBaTh cMbIci [lepuoanyeckoro 3akona Jl. M. MenaeneeBa: 1eMOHCTpUPOBAaTh IOHUMAHNE
NePUOANYECKON 3aBHUCHMOCTH CBOMCTB XMMHMUYECKHUX DJJIEMEHTOB OT UX TMOJOXKEHHUS B
ITeproanueckoii cucTeMe, 3aKOHOB COXPaHEHHsI MacChl BELIECTB, IIOCTOSIHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOTO YUEHHUs, 3aKOHAa ABOTaJipo;

ONHKCBHIBATh U XapaKTepu3oBaTh TabiauuHyto ¢opmy [leproandeckoil CUCTEMbl XMMUYECKHUX
AIIEMEHTOB: pPa3InyaTh MOHATUS «TJIaBHas nmoarpymmna (A-rpymnmna)» u «nobdounas noarpymnmna (b-
IpyIIa)», Majble 1 0OJbIINe MePHO/Ibl, COOTHOCUTH 0003HAUYEHUs, KOTOPBIE UMEIOTCS B Ta0HIIe
«Ilepuogmueckass cucrema xumuudeckux osnemeHtoB J[. WM. MenneneeBay ¢ 4YHCIOBBIMH
XapaKTEePUCTHUKAMU CTPOEHHS aTOMOB XMMHUYECKUX 3JEMEHTOB (COCTaB M 3apsj s1pa, oOlee
YHCIIO 3JIEKTPOHOB M paCHpeIeIeHHEe UX 0 3JIEKTPOHHBIM CIIO0SM);

KJIaccu(UIUpPOBaTh XMMUYECKHE JIE€MEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMUUECKUE PEaKLIUU
(10 YKCIy ¥ COCTaBY YYacTBYIOIUX B PEaKIMU BEIIECTB, IO TEIIOBOMY 3G (DEKTY);
XapakTepu3oBaTh (OMUCHIBATh) OOIIME XWMHYECKHE CBOMCTBA BELIECTB PA3JIUYHBIX KIIACCOB,
MOJATBEPXKJas  ONUCAaHME TMpPUMEpPaMH  MOJIEKYJSPHBIX  ypaBHEHUH  COOTBETCTBYIOIIHX
XUMHUYECKHUX PEAKIIMIL;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHUsI XUMUYECKUX IIPEBPALLICHUN B Pa3IMYHbIX YCIOBUSIX;

BBIUNCIIATh OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAacChl BELIECTB, MACCOBYIO JIOJIIO
XUMHUYECKOTO 3JIeMeHTa 10 (opMyse COeIMHEHHs, MAacCOBYIO JOJIO BEIIECTBAa B pacTBOpE,
IIPOBOAMTH PACUETHI IO YPABHEHHUIO XUMUYECKON PEAKIIUHY;



MPUMEHSATh OCHOBHBIE OTIEPALIMHM MBICIUTEIBHONU ACATEIbHOCTH — aHAJIM3 U CUHTE3, CPABHEHHE,
0000111eHIe, CUCTEeMAaTHU3alINI0, KIaCCU(PHUKAIUIO, BBISIBICHHE MPUYUHHO-CIEICTBEHHBIX CBS3el
— JUIsl U3YyYEHUsI CBOMCTB BEIIECTB M XMMHYECKUX PEAKIMH, €CTECTBEHHO-HAYYHBIE METO]IbI
MO3HAHUSI — HaONIOJIeHUEe, HW3MEpEeHHe, MOJICIUPOBaHUE, OJKCIEPUMEHT (pealibHblil U
MBICJICHHBIN);

CJIeI0BaTh MpaBUjIaM IMOJIb30BAaHUS XUMUYECKOW MOCYAON U J1a00opaTOpHBIM 000PYIOBaHUEM, a
TaK)Ke MpaBUIaM OOpPAIEHUS C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKIHUSMU 1O BBITTOJTHEHUIO
71a00paTOPHBIX XUMHYECKHX OIBITOB MO MOJYYEHUIO U COOMpaHHIO Ta3000pa3HBIX BEIIECTB
(BomopoJila M KHCJIOpOJa), MPUTOTOBIIEHUIO PACTBOPOB C OMNPEAeIEHHOM MaccoBOM aoieit
pacTBOPEHHOIO BEUIECTBa, IUIAHUPOBATb W TMPOBOJUTH XHUMHUYECKHE OSKCIIEPUMEHTHI IO
pacrno3HaBaHUIO pPAcTBOPOB ILIEJIOYEH W KHUCIOT C IIOMOUIbI0 MHIUKATOPOB (JIAKMYC,
dbeHondTanenH, METHIOPAHXK U JPYTHE).

K koHiy oOydeHus B 9 KJjacce npeiMeTHbIE pe3ylbTaThl Ha 0Aa30BOM YPOBHE JOJKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHUN:

PacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKUX MOHATHUH: XUMHUYECKUAN AJIEMEHT, aTOM, MOJIEKYJa,
MOH, KaTHOH, aHWOH, TPOCTOE  BEIIECTBO,  CIOKHOE  BEIIECTBO,  BaJCHTHOCTH,
AIIEKTPOOTPHIIATEIIEHOCTh, CTENCHb OKHCICHHS, XWMHYECKash peakius, XUMHUYecKas CBS3b,
TEIIOBOM 3P PEeKT peakiiu, MOJIb, MOJSIPHBIN 00BbEM, PACTBOP, ANEKTPOIUTHI, HEITEKTPOIUTHI,
AIIEKTPOJIUTUYECKAsT JMCCOIMALUS, PEaKIU HOHHOTO OOMEHa, KaTajiu3aTrop, XHMHYECKOe
paBHOBecHue, oOOpaTHMMble M HEOOpaTUMBbIE pPEAKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
pEaKIMK, OKUCIUTENIb, BOCCTAHOBHUTENb, OKHCICHWE W BOCCTAHOBJICHHE, aJUIOTPOIIHS,
aM(pOTEepHOCTh, XUMUYECKasi CBI3b (KOBAJICHTHAs, MOHHASI, METAJUIMUECKast), KpUCTAILITHYecKas
peméTka, KOppO3HWsl METaJUIOB, CIUIaBbl, CKOPOCTh XWMHYECKOW pEaKIWH, MPeeTbHO
nomnycrtumast konnentpanus I1JIK Bemectsa;

WITIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUECKUX MTOHATUH ¥ IPUMEHSATH 3TH MOHATHUS TIPU
OIHCAaHUM BEIIECTB U UX MPEBPAIIECHUH;

UCTIOJIB30BaTh XUMHUYECKYI0O CHUMBOJHMKY JJISi COCTaBIICHHsS (DOpMyN BEIIECTB W ypaBHEHUH
XUMHUYECKHX PeaKIuii;

OTIpeNeNATh BAJCHTHOCTh W CTENEHb OKHCJICHUS XHUMHYECKHX OJJIEMEHTOB B COCIHHEHUSIX
Pa3IMYHOIO COCTaBa, MPUHA/IEKHOCTh BELIECTB K OMNpEAETIEHHOMY KJIAacCy COEIUHEHUHN IO
dbopmynamM, BUJ XUMHUYECKOH CBS3H (KOBaJCHTHAs, HOHHAS, METAJUTMYECKas) B HEOPTraHUIECKUX
COEMHEHUSX, 3apsil MOHA MO0 XUMHUUYECKOW (opmyiie, XapakTep cpeibl B BOJIHBIX PacTBOpax
HEOPTraHWMYECKUX COCTMHEHUH, TUIT KPUCTAJUIMIECKON PEIETKN KOHKPETHOTO BEIIECTBA;
packpeiBath cmbici [lepuoanueckoro 3akona JI. M. MenneneeBa M J1€MOHCTpUPOBaTH €ro
MIOHMMaHME: OIMCHIBATh M XapaKTepu3oBaTh TaOmmuHyro (opmy Ileproamyeckoli cHCTEMBI
XUMHYECKHX AJIEMEHTOB: pa3jnyaTh MOHSATHS «TJIaBHAs moArpymnmna (A-rpymma)» u «moOodHast
noarpynna (b-rpynma)», mansle u OoJbIIMEe NEPUOIbI, COOTHOCHTH 0003HAUEHUs, KOTOpHIE
UMEIOTCS B TIEPHOAMUYECKON TaONHIle, C YHUCIOBBIMH XapaKTEPUCTHKAMH CTPOCHHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps] A1pa, 00lee YUCIO0 dEKTPOHOB M paciipe/ielieHue ux
TI0 AJIEKTPOHHBIM CJIOSIM), OOBSICHATH O0IIHe 3aKOHOMEPHOCTH B U3MEHEHHU CBOWMCTB DIIEMEHTOB
U UX COCTUHEHUH B MpeesiaX MajbIX NMEepPHOAOB U TJaBHBIX MOATPYII ¢ YUETOM CTPOCHUS HUX
aTOMOB;

KJIacCU(UIUPOBaTh XMMUYECKHE 3JIE€MEHThI, HEOPraHMYECKHE BEIIECTBA, XMMUYECKHE PEaKIINU
(Mo 4ucIy M COCTaBy Yy4YacTBYIOUIMX B pEaKUWU BEIIECTB, MO TEIUIOBOMY 3(dekTy, Mo
U3MEHEHMIO CTETIeHEH OKUCIICHUS! XUMUYECKUX IEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATh) OOIME U CIENU(PUUIECKHEe XMMHYECKHE CBOMCTBA MPOCTHIX H
CJIO’KHBIX BEIECTB, MOATBEPIKIasi ONMMCAHUE TPUMEPAMHU MOJICKYJISIPHBIX U MOHHBIX ypaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;



COCTaBIISITh YPABHEHUS ANEKTPOIUTUICCKON TUCCOIMALIMN KUCIIOT, IIeNI0Ue U CoJieH, TIOJHbIE U

COKpAaIIEHHBIC YPABHEHHS PEaKIMii HOHHOTO OOMEHa, YPaBHEHHUsS PEaKIHi, IMOATBEPKIAFOIINX

CYIIIECTBOBAHKE TEHETHUECKOM CBSI3M MEX]y BEIIECTBAMU PA3INIHBIX KJIACCOB;

PaCKpBIBATh CYINTHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA TOCPEICTBOM COCTABIICHHUS

AJIEKTPOHHOTO OallaHCa 3TUX PEaKIIHA;

MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCMOCTH OT UX CTPOCHHSI, BO3MOKHOCTH MTPOTCKAHHUS

XUMHYECKUX TPEBPAIICHUN B PA3IMUHBIX YCIOBHUSX;

BBIYUCIISITh OTHOCHTEIBHYIO MOJICKYJSPHYIO U MOJISIPHYIO MAacChl BEHIECTB, MacCOBYIO JOJIIO

XMUMUYECKOTO 3JIEMEHTa 10 (OopMyse COCTUHEHHS, MAcCOBYIO JOJIO BEIIECTBa B PacTBOpE,

MPOBOJUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOH PEAKIINH;

co0roaaTh MpaBHiia MOJ30BAHUS XUMUYECKOW MOCYI0N M 1a00paTOpHBIM 00OpyIOBaHUEM, a

TaKXe MpaBiia OOPAIICHUs C BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKIMSIMU IO BBITIOJHEHUIO

1a00paTOPHBIX XUMHUYECKHX OIBITOB MO IMOJIYUCHHUI0O U COOMpPAHUIO Ta3000pa3HBIX BEIIECTB

(aMMmaka M yrieKucIIoro rasa);

MPOBOANTH PEAKIMH, TOJATBEPKIAIONINEC KAYSCTBEHHBIH COCTaB Pa3IMYHBIX  BEIICCTB:

pacrio3HaBaTh OIBITHBIM MyTEM XJIOPUI-, OpOMHUI-, MOAMI-, KapOoHar-, docdar-, cuimkar-,

cynb(har-, TUAPOKCHUI-HOHBI, KATHOHBI aMMOHHS W HOHBI HM3YYCHHBIX  METAJUIOB,

NPUCYTCTBYIOLIME B BOJHBIX PACTBOPaX HEOPIraHUYECKHUX BEILECTB;

MPUMEHSTh OCHOBHBIC OTIEPAIlUU MBICIIUTEIBHON NEATEIbHOCTH — aHAJIU3 U CHHTE3, CPABHCHHE,

0000IIIeHNE, CUCTEMATU3AINI0, BBISBICHUE MPUYUHHO-CIICCTBCHHBIX CBSI3CH — I U3y4YCHHS

CBOMCTB BEHICCTB M XWMHYCCKUX PEAKIMH, C€CTeCTBEHHO-HAYYHBIE METOJBI ITO3HAHUS —

HaOJIr0/ICHUE, U3MEPEHUE, MOJICTTUPOBAHUE, IKCIICPUMEHT (PEaJIbHBIN U MBICICHHBIH ).
[IpenmeTHbIC pe3ybTaThI C HCIIOIB30BAaHHEM 000PYA0BaHUs eHTpa «Touka pocta

OOyuarommiicss HAy9uTCs:

® MMPUMCHATH OCHOBHBIC METObI ITO3HAHUA: Ha6J'IIOI[€HI/I€, HN3MCPCHUC,
OKCIICPUMCHT,
° OIMCHIBATh CBOMCTBa TBép,[[BIX, KHUOKHX, F33006p33HLIX BCIICCTB, BBLIACIIAA HX

CYIICCTBCHHBIC ITPU3HAKH,

. PacKpbIBaTh CMBICT 3aKOHA COXPAHEHHUS MAcChl BEIIECTB, ATOMHO-MOJIEKYJIIPHON
TEOpUU;
. pasnnyaTth XMMHUYECKHe U (U3NYECKHEe SBJICHMS, Ha3bIBaTh MPU3HAKU U YCIOBUS

IMPOTCKAHUSA XUMHUYCCKUX peaKuHﬁ;

. coOnroaaTh npaBuiia 6€30MacHoOi paboThI MPU MPOBEAECHUHN OTIBITOB;

. M0JIb30BAThCS JIAOOPATOPHBIM 00OPYAOBaHUEM U TIOCYI0M;

. 1oJy4aTh, COOMpaTh ra3000pa3Hble BEIECTBA U PACIO3HABATH HX;

® XapaKTEprU30BaATh (1)I/I3I/I'-IeCKI/Ie M XHMHYECKHE CBOIICTBA OCHOBHBIX KJIACCOB

HCOPTaHNYCCKUX COG)II/IHGHPlﬁ, IMPOBOAWTEL OIIBITBI, ITOATBCPKAAOIMINEC XUMHYCCKUC
CBOWCTBA M3YYCHHBIX KJIACCOB HEOPTaHHMUECKUX BEIICCTR;

. pacKpbIBaTh CMBICT TOHSTHS  «PAcTBOP», BBIYKMCIATH MAacCOBYIO  JIOJIIO
PacTBOPEHHOTO BEIIECTBA B PACTBOPE, TOTOBUTH PACTBOPHI C ONPEACIEHHON MacCOBOM

TOJICH pacTBOPEHHOTO BEIIECTRA;



. XapaKkTepU30BaTh 3aBUCUMOCTh (PU3WYECKMX CBOWCTB BEMIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKH, ONPEACISATh BUJ XHUMUYECKOW CBSI3M B HEOPraHUYECKUX
COCIUHCHHUIX

. pacKpbIBaTh OCHOBHBIC TOJIOKEHHUSI TEOPHUH DJICKTPOJIUTHUYECKOW TUCCOLUALINH,
COCTaBJIATh YPaBHEHUS JICKTPOJIUTUYECKOM JUCCOLMAIMU KUCIIOT, LIEI0Yei, colell u
peaxiuii HFOHHOTO OOMEHa;

. PacKpbIBaTh CYIIHOCTb OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUM, ONPEACIIATh
OKUCIIMTEIh W  BOCCTaHOBUTEIb, COCTaBJIATh  YPAaBHEHUA  OKHCJIHUTEIBHO-
BOCCTaHOBUTEJIbHBIX PEAKIIUH;

. HA3bIBaTh (PAKTOPHI, BIUSIIONINE HA CKOPOCTh XUMUYICCKOM PEAKIUH;

. XapaKTepPU30BaTh B3aUMOCBSI3b MEXKIY COCTABOM, CTPOCHUEM U CBOMCTBAMH
HEMETAJIJIOB U METaJlJIOB;

. IIPOBOJIUTH OIBITHI MO MOJYYECHUIO U U3YUYEHUIO XUMUYECKUX CBOMCTB Pa3IMUHbIX
BEIIECTB; * TPAMOTHO 00pAIaThCs C BEIIECTBAMHU B TIOBCEIHEBHOM JKMU3HH.
OO0yuaromuiicst MOTYYUT BO3MOKHOCTh HAYUYUTHCS:

. BBIJIBUTATh U MPOBEPATH IKCIEPUMEHTAILHO THUIOTE3bl O XUMUUYECKUX CBOMCTBAaX
BEIIECTB Ha OCHOBE MX COCTaBa U CTPOCHHUS, UX CIIOCOOHOCTH BCTYIATh B XUMHUYECKHE
peaKIfy, O XapaKTepe U MPOIYKTAX Pa3IMUYHBIX XUMUYECKUX PEaKIIUii;

. XapaKTepU30BaTh BEIIECTBA MO COCTaBY, CTPOCHUIO M CBOMCTBAM, YCTAHABIUBATH
MIPUYMHHO-CIIEACTBEHHBIE CBS3H MEX/1y JAHHBIMU XapaKTEPUCTUKAMHU BEIIECTBA;

. COCTaBJISITh MOJIEKYJISIPHBIE M TIOJIHBIE HMOHHBIE YPAaBHEHUS MO COKPAIIEHHBIM
WOHHBIM YpaBHECHUSIM;

. MPOTHO3UPOBATh CIHOCOOHOCTH BEIIECTBA MPOSBIATh OKHCIWTEIbHBIE WU
BOCCTAHOBUTEJIbHBIE CBOMCTBA C YUETOM CTENEHEN OKUCIEHUS 3JIEMEHTOB, BXOASIIMNX B
€ro COCTaB;

. BBIZIBUTATh W TPOBEPATh OKCIHEPUMEHTAIBHO THUIIOTE3Bl O pe3yibTaTax
BO3JICUCTBUS PA3IMYHBIX (PAaKTOPOB HA M3MEHEHHUE CKOPOCTH XUMHYECKOU PEaKIIHH;

. UCIIONIb30BAaTh  NPHUOOpPETEHHBIE 3HAHUS IS OKOJOTHYECKH TPaMOTHOTO
MOBEJICHUS B OKPYKAIOLIEH CPELE;

. WCIIOJIB30BaTh TMPUOOPETEHHBIE KITIOYEBBIE KOMIIETCHIIMM TIPH  BBITIOJIHCHUH
MMPOCKTOB M PEIICHWH YYeOHO-UCCIIEIOBATEILCKUX 3aJad IO H3YYCHHIO CBOMCTB,
CHIO0CcO0O0B MONTYUEHHs U PaCliO3HABAHUS BEIIIECTB;

. 00BEKTHBHO OLIEHUBATh MHPOPMAITUIO O BEUIECTBAX U XUMUYECKUX MPOIIeCcax;

. OCO3HABaTh 3HAYCHHE TEOPETUYECKUX 3HAHUW MO XUMHUHU [JIs MPAKTAYECKOMN

JCATCIIBHOCTH YCJIOBCKA,



. CO3/1aBaThb MOJIENM U CXEMbI JUIsl PELICHHs y4eOHBIX M MO3HABATENbHBIX 3a/ad;
MOHUMATh HEOOXOAUMOCTh COOJIOJICHUS TPEANUCAHHH, TTPEAIaraeMbIX B HHCTPYKIIUSIX

10 UCTOJIB30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHHU U JIP.



Il COAEP)KAHUE
8 KIIACC
HavanbHble NOHATHS U 3aKOHBI XUMuM (204acoB)

Tena u BemiectBa. CBoicTBa BelIECTB. JTaJOHHBIE (PU3MYECKHE CBOWCTBA BEIIECTB.
Martepuansl 1 MaTepuagoBeieHue. Poiib XUMUM B ®KU3HU COBpEMEHHOTro olmiecTBa. OTHOIIEHHE
o0rIecTBa K XUMHUH: XeMOpHIus 1 xeMohoousi.

Metonel m3yuenuss xumuu. HaOmronmenue. DxcmepumeHT MonenupoBanue. Mojenu
MaTepHualbHbIE U 3HAKOBBIE HJIM CUMBOJIbHBIE.

l'azpr. Kunkoctu. Teépaplie BemiecTBa. B3auMHble nepexolbl MEXIy arperaTHbIMHU
COCTOSIHMSIMHU BEIIECTBA: BO3TOHKA (CyOiamManusi) u aecyOnumMarus, KOHASH A U HCIlapeHue,
KpUCTAJIIIN3aUs U IIaBJICHHE.

®dusnyeckue gaBieHusd. YucTole BENIeCTBA U CMECU. [ OMOT€HHBIE U T€TEPOTr€HHBIE CMECH.
Cmecu razoo0pasnble, kujkue u TBEpAbIe. CrocoObl pa3feneHus CMeceil: MeperoHka, Wiu
TUCTHIUISAIMS,  OTCTauBaHue, (UIBTPOBAaHUE, KPUCTAUIM3ALMs WM  BBbIIapUBaHHE.
Xpomarorpadus. IIpumenenue 3Tux cnocodoB B 1a00PATOPHOM IMPAKTUKE, HAa TPOU3BOJICTBE U B
OBITY.

XUMHUYECKHE DJIEMEHTHl. ATOMBI U MoOJIeKyJbl. [IpocTble W CIOXHBIE BelleCTBa.
Annotrponust Ha mpumepe Kuciaopoaa. OCHOBHbBIE MOJOKEHUS ATOMHO-MOJIEKYJIIPHOTO YYEHHS.
Nonsbl. BemecTBa MOJIEKYIAPHOTO U HEMOJIEKYJISPHOTO CTPOCHHS.

3Haku (CHUMBOJIBI) XUMHYECKUX »dJeMeHTOB. MH@opmaius, KOTOpyrO HECYT 3HaKH
XUMUYECKUX JJIEMEHTOB. OTHUMOJIOTHSI HAa3BaHUW HEKOTOPBIX XHMHYECKHUX JIJIEMEHTOB.
[Tepuoanueckas Tabnuia xumudeckux sneMeHToB [[. M. MeHneneeBa: KOPOTKONEPUOIHBIA U
JUIMHHONIEpUOAHBIN BapuaHThl. [leproasl u rpynnsl. ['maBHas u noOo4Has MOArpyHIbl, WK A- U
Bb-rpynmer. OTHOCHTENBHASA aTOMHAas Macca.

Xumuueckue dopmynbl. UHaekes u kodddunmeHTsl. OTHOCUTENbHAS MOJICKYJISpHAS
Macca. MaccoBasi JoJisi XUMHUYECKOTO dJIeMeHTa B coenuHeHuu. MHpopMarus, KOTOpyro HECYT
XUMUYECKHUE (POPMYIIBI.

Banentnocts. CtpykrypHBIE (GOpMYyIbl. XUMHUYECKHE DSJIEMEHTHI C IMOCTOSHHOM U
MEPEeMEHHON BAJICHTHOCTHIO. BBIBOJ (OpMyInbl cOeqMHEHHs] MO BajleHTHOCTH. OmpereneHue
BaJICHTHOCTH XUMHUYECKOTO »JJieMeHTa Mo ¢opmyne BemectBa. (CocTaBieHHe Ha3BaHUU
COCIMHEHUHN, COCTOSIIIMX U3 JBYX XHMMHMUYECKHUX OJJIEMEHTOB, IO BAJEHTHOCTH. 3aKOH

IMOCTOSAHCTBA COCTaBa BCUICCTB.



Xumudeckue peakuuu. PeareHTsl M IpOAYyKThl peakuuu. I[IpM3HaKM XMMHYECKHX
peakuuil. YclIoBUS MX NPOTEKaHUS M IpeKpauleHus. Peakuuu ropeHus. DK30T€PMHUECKUE U
OHJOTEPMUYECKHUE PEAKIIUH.

3aKOH COXpaHEHMs MAcChl BEIECTB. XUMUYECKHE ypaBHEHHs. COCTaBICHHE XUMUYECKUX
ypaBHeHMH. HpOpMaLus, KOTOPYIO HECET XUMUYECKOE YpaBHEHHE.

Knaccugukanuss XMMHUYECKUX pEaKIMidi MO0 COCTaBy M YHCIY PEareHTOB M IPOJYKTOB.
Tunel xumMuyeckux peakiuil. Peakuuu coenuvHeHHs, Pa3jIoKEHUs, 3aMEIlIeHUs U OOMeHa.
KaranuzaTopsl 1 Kkatanus.

JdemoHcTpauMu

e Koseknus maTepualioB U U3AEIUN U3 HUX.

e Mogenu, UCIIONIb3yEMbIE Ha YpOKaX (PU3KMKH, OMOJIOTUH U reorpaduu.

e (OOBEMHBIE U IAPOCTEPKHEBBIE MOJEIIN HEKOTOPBIX XUMUYECKUX BEILLIECTB.

e Mozenu KpUCTaUIMYECKUX PEUIETOK.

e Cobupanue npudOpa A MOIyUIEHHS ra3a v MPOBEpKa ero repMEeTHIHOCTH.

e Bosronka cyxoro ipaa, noja Wi HapTajluHa.

e ArperaTHble COCTOSIHUS BOJIBI.

e PazneneHue AByX HECMEIINBAKOIIUXCS JKUIKOCTEH € IMTOMOILBIO ACIUTEIBHON BOPOHKH.
e JluctuinsaTop u ero padora.

e VYcraHoBKa s GUIBTPOBaHUS U €€ padoTa.

e VYcraHOBKa /715 BeIIapuBaHUs U e€ padora.

e Komnexius 6bITOBBIX TPUOOPOB A (PUIBTPOBAHUS BO3AYyXa.

e Paznenenne Kpacsumiero BemiecTBa (uomactepa € MOMOINBIO MeToJa OyMa)kHOM

Xpomarorpaduu.

e Mojenu aJuIOTPONHBIX MOAU(UKALIUN Yriepoaa U cepbl.

e [lomyuenue o30Ha.

e Tloprperst 1. £1. Bepuenuyca u JI. . Meneneesa.

e KopoTKoneprnoaHslii M JJIMHHONEPUOHBIN BapUaHThl nepuoanyeckor cucremsl 1. U.

Meneneesa.

e KoHCTpyHnpOBaHUE MIAPOCTEPKHEBBIX MOJIEIIEH MOJIEKYII.
e Amnmnapar Kunmna.

e PaznoxeHue 6uxpomara aMMOHHMSL.

e ['opeHHE Cepbl U MArHUEBOU JICHTHI.

e Tloprperst M. B. Jlomonocosa u A. JI. JlaByasse.

e OnbITHl, WUTIOCTPUPYIOIINE 3aKOH COXPAHEHHUS MacChl BEIIECTB.



e Topenue docdopa, pacTBopeHHE TPOAYKTa TOPEHUS B BOAEC U HCCICIOBAHUE
MOJIYYCHHOTO PacTBOPA JIAKMYCOM.
e BiaumoneicTBHE COIIHON KUCIOTHI C [IMHKOM.

e [lonyuenue rugpokcuaa menu(ll) u ero pasznokeHue npu HarpeBaHUU.

JlaGopaTopHbie ONBITHI
* O3HaKOMJIEHHUE C KOJUIEKIUEHN 1a00paTOpPHOM MOCYIbI.
* [IpoBepka repMeTHYHOCTH MPUOOPA IS TOTYUSHHS Ta30B.
* O3HaKOMIJIEHHE C MUHEpaJlaMy, 00pa3yoIUMHU I'PaHUT.
* [IpuroroBiieHrEe TeTEPOreHHON CMECH MOPOIIKOB CEPHI C JKEJIE30M U UX pa3JieeHHUE.
* B3anmopelicTBie pacTBOPOB XJIOPHUIOB U HOAMIOB KaJIHsl C paCTBOPOM HHUTparta cepedpa.
* [Tonyuenue ruapoxcuna meau(Il) u ero B3anmopelicTBue ¢ CEpHOM KUCIOTOM.
* BzaumonelicTBue pacTBOpa COJbI C KUCIOTOM.
* [IpoBepka 3aKOHa COXPAaHEHHS MAacChl BEUIECTB HA MPUMEpPE B3aUMOJCUCTBHUS MIETOYH C
KHMCIJIOTOM.
* [IpoBepka 3aKOHa COXpaHEHHs] MacChl BEIIECTB Ha NMpPUMEPE B3aUMOACHUCTBUS MIETIOUYH C
conwto xene3a(Ill).
* PaznoxeHue mepokcuaa BoJgopoJa ¢ momoibio okcuaa Mapranua (IV). 11. 3amemenue
KeJe30M M/ B METHOM KYIIOpOCe.
IpakTuyeckue padoThl
1. [IpaBuna TeXHUKU O€30MACHOCTH U HEKOTOPBIE BUJIBI paOOT B XUMHUECKOW J1TabOpaTOpHu
(xabuHeTe XUMHUN).
2. HaGmronieHue 3a ropsiiiei cBedoi.

3. Ananmu3 o4BsI (aHANOT PaboThl «OUYNCTKA MOBAPEHHOHN COJINY).

BaxHelimue npeacraBuTe/ M HeOPraHmyeckux BemecTs. KosmyecTBeHHbIE OTHOLICHUS B
xumuu. (18 yacoB)
Cocras Bo3ayxa. [TonsTre 06 00bEMHON 1071€ () KOMIOHEHTA IPUPOIHOM Ta30BOM CMECH
— Bo3ayxa. Pacuér o0bEmMa KOMIIOHEHTa ra30BOi cMecH 1o ero o0bEMHOMN J0J1€ U HA000POT.
Kucnopona. O3on. [Tonyuenne kuciopoaa. CoOupanue u pacro3HaBaHHUE KHCIOPO/Ia.
XVMHYECKHE CBOWCTBA KMCIIOPO/1a: B3aMMOJEICTBHUE ¢ METAJIJIaMH, HEMETAJNIAMU U CJIOKHBIMU
BenlectBami. [Ipumenenne kucinoponaa. Kpyropopor kuciaopoja B IpUpo/Ie.
Oxkcuapl. OOpa3oBaHue Ha3BaHUH OKCHIOB MO UxX dopmynam. CoctaBieHue Gopmyt
OKCHJIOB 110 UX Ha3BaHusAM. [IpencTaBureny OKCUI0B: BOAA U YITIEKUCIIBIN ra3, HeraméHas

HN3BCCTh.



Bonopoa B npupoge. ®uznueckrne 1 XUMUYECKUE CBOMCTBA BOJIOPO/IA, €r0 MOJYYCHUE U
MIpUMEHEHUE.

Kucnotel, ux coctaB u ux kiaccudukamus. Mamukaropel. Tabmuna pacTBOPUMOCTH.
CepHas U consiHast KUCIIOThI, UX CBOMCTBA U IPUMEHEHHUE.

Conu, ux coctaB M Ha3BaHus. PacTBopumocTth coneit B Boje. IIpeacraBurenu comei:
XJIOpUJ HaTpusi, KapOoHaT HATpus, pocdar KaabIus.

[TocTostnnass ABoraapo. KommuectBo BemtectBa. Monbs. Monsipaas Macca. Kpathbie
€MHULBl U3MEPEHUs KOJIMYECTBA BEIIECTBA — MWUIMMOJIb U KWJIOMOJb, MUJUIUMOJSIpHAs U
KWJIOMOJISIPHAsI MAcChl BELLIECTBA.

Pacuétsl ¢ ucnoap30BaHNEM MOHITHI «KOJUYECTBO BEIIECTBAY, «MOJIIPHAS Maccay,
«IOCTOSIHHAS ABOTAIPO».

3akoH ABoraapo. MomspHblii 00BEM Tra3000pa3HbiX  BemecTB. OTHOCHUTENbHAs
IJIOTHOCTB T'a3a Mo Apyromy rasy.

Kparnple enuHMIBI H3MEPEHUS — MWUIMMOJSPHBIA W KUJOMOJSIPHBIA 00BEMBI
ra3000pa3HBIX BEIIECTB.

Pacuérel ¢ HMCnonp30BaHMEM MOHATUNA «KOJUYECTBO BEILIECTBA», «MOJISIPHAS Maccay,
«MOJISIPHBIN 00BEM Ta30B», «UUCIO ABOTAIPON».

IMuapocdepa. Kpyroopot Bojibl B ipupojie. Pu3nyeckue 1 XUMHYECKUE CBOMCTBA BO/IBI:
B3aMMO/JICUCTBUE C OKCUIAMU.

OcHoBaHus, ux cocraB. PacTBopuMOCTh OCHOBaHUM B Boje. [I3MeHeHHE OKpacKu
WHJIUKATOPOB B IENOYHOM cpene. IlpeacraButenu mienouei: THAPOKCHUIBI HATpUS, Kallud U
KaJIBIIHSL.

PactBoputens wu pactBopéHHoe BemectBo. PactBopbel. PactBopenume. ['mapartsl.
MaccoBast 10151 pacTBOPEHHOTO BellecTBa. Pacy€rsl, CBSI3aHHBIE C UCIOJIb30BAHUEM MOHATHUSA
«MaccoBasi J0Js1 PAaCTBOPEHHOTO BEILIECTBAY.

JdemMoHcTpauuu

e Omnpenenenue coepKaHus KUCIOPOIa B BO3AYXE.

e [lonydenue KucIOpoaa pazioKEeHUEM NIEPMAHTaHATA KaJIUsI M TIEPOKCHJIa BOAOPO/A.
e (CobOupaHue METOJIOM BHITECHEHHS BO3/IyXa U BOJIBI.

e Pacno3naBaHue KuCIOpOIA.

e [‘opeHue maruwms, xemnesa, yrisi, cepbl U ¢hochopa B KUCIOPOJIE.

e Komiekus oKCUI0B.

o [lonmydyenue, coOupanue 1 pacro3HaBaHUuE BOIOPO/A.

e ['openue Bogopona.

e BsaumoseiictBre Bogopoaa ¢ okcumom meau(Il).



e Komiekius MUHEpaIbHBIX KUCIIOT.

e [lpaBuio pa3daBiieHUs CEPOIl KUCIIOTHI.

e Komieknus coyei.

e Tabnuua pacTBOPUMOCTH KUCIIOT, OCHOBaHHI U CoJieil B BOJIE.

e Hekoropble MeTalibl, HEMETAUIbI W COEIMHEHHS C KOJMYECTBOM BEIIECTBA,

paBHBIM 1 MOJIb.
e  Mogens MomsipHOTo 00BEMA ra3000pa3HbIX BEIIECTB.
e Koeknusa oCHOBaHUH.
JlabopaTopHble ONBITHI

* [TomyTHEHHE N3BECTKOBOW BOJBI IIPU ITPOITYCKAHUM YIVIEKUCIIOTO rasa.

* [Tonmyuenue BOAOpoOaa B3aUMOIECUCTBUEM LIMHKA C COJITHOM KUCIIOTOM.

* Pacnio3HaBaHue KUCIOT ¢ TOMOILBbIO UHANKATOPOB.

* I3mMeHeHne OKpacKu MHAMKATOPOB B LIEIOYHOM Cpe/Ie.

e OzHakoMJIeHME C IIpernapaTamMM JOMAllHEW WM IIKOJIbHOW aNTe4yKu: pacTBOpaMu
MEepOKCHUa BOJIOPO/Ia, CHUPTOBOM HACTOMKH HOJA, aMMHAKa.

IpakTnyeckne padoThl

4. Ilonyuyenue, cobupaHue u pacro3HaBaHUE KUCIOPOa.

5. [lonyyenue, coOupanue M pacrno3HaBaHUE BOJOPO/IA.

6. [IpuroroBieHue pacTBopa ¢ 3aJaHHOM MacCcOBOM JI0JI€l paCTBOPEHHOTO BEILLIECTBA.

OcHOBHBIE KJIACCHI HeOPpranudeckux coequneHuii (10 yacon)

OO6oOmmenne cBeAeHUN 00 OKCcHIax, UX KiIacCH(UKAIMKM, HAa3BaHUSX U CBOMCTBax.
Cnoco0bI TOTy4eHHUsT OKCUIOB

OcHoBanusl, Ux Ki1accudukaiys, Ha3BaHUS U CBOWCTBA. B3auMozeicTBie ¢ KHCIOTaMU,
KUCTIOTHBIMH OKCHUJAMH M CONIIMU. PasnoskeHue HepacTBOPUMBIX oOcCHOBaHUM. CrocoObl
MOJTYyYECHUS] OCHOBAHUM.

Kucnotel, ux kmaccudukammss u HazBanus. OOmMe XWMHUYECKHE CBOWCTBA KHCIOT.
B3aumopeiicTBue KHUCIOT ¢ METalIaMH. ODJNEKTPOXUMUYECKHM Pl HaNpsSHKEHUUW METaslioB.
B3aumopeiicTBUe KUCIOT C OKCUJIaMU METaJIOB. B3auMojeiicTBre KUCIOT C OCHOBaHUSIMU —
peakiusi HeWTpanu3auuu. B3aumozeiicTBue Kuciot ¢ consiMu. [lonydyeHne GeCKUCIOPOIHBIX U
KHCIIOPOJICO/IEPIKALIUX KHUCIIOT.

Comu, wux xnaccudukamuss W cBoiicTBa. B3amMmonelcTBHe coieid C MeTaiaMu,
0COOEHHOCTH 3THX peakuuil. B3anmoaencTBre comeil ¢ CosIMu.

['eneTndeckue psapl MeTaia M HeMeTauia. ['eHeTudeckas CBA3b MEXIY KIIacCamMH

HCOPTaHNYCCKUX BEIICCTB.



JlabopaTropHble ONBITHI
* B3aumoeicTBre OKCHIA KaJIbIUs C BOJOM.
* [ToMmyTHEHHE U3BECTKOBOM BOBI.
* Peakuusi HEUTpaIu3aiuu.
* [Tonyuenue ruapoxcuna meau(Il) u ero B3anmozeiicTBue ¢ KUCIOTOM.
* Paznoxxenne rugpokcuaa menu(Il) npu narpesanum.
* B3aumoeiicTBHE KMCIIOT C METAJJIAMHU.
* B3anmojeicTBrHE KHCIIOT C COJISIMH.
* O3HAKOMIICHUE C KOJIJICKIIUEH COIeH.
* Bzaumonetictue cynnshara menu(ll) c sxene3zom.
* B3auMoelcTBIE COJIEH C COIIMMU.
* ['eHeTnyecKas CBS3b MEXKIY KJacCaMU HEOPraHMYECKUX BELIECTB HA MPUMEPE COEIUHEHUI
MEIH.
IIpakTuyeckune padoTsl
7. Pemenue SKCIIEpUMEHTANBHBIX 3adad MO0 TeMme «OCHOBHBIC KJIacChl HEOPTraHWYECKHUX

COEIMHEHUI.

Ilepuoanyeckuii 3aK0H U ePHOAMYECKAsA CHCTEMAa XUMHYeCKuX djiemMenToB 1. U.
MenpeneeBa. Ctpoenue aroma. ( 8 yacoB)

EcTecTBeHHbBIE CeMENCTBA XUMHUYECKMX D3JIEMEHTOB: IIEJIOYHBIE U IIEIOYHO3EMEIIbHBIC
MeTaJlJIbl, TaJIOreHbl, UHEPTHBIE (OaropoHbie) ra3pl. AM(OTEepHOCTh. AMGMOTEpHBIE OKCUIBI U
ruapokcuabl. KoMIIEKCHBIE COMN.

Otkpsitue JI. 1. MeHaeneeBbIM IEPUOANYECKOTO 3aKOHA U CO3JaHUE UM NIEPHOJNYECKON
CUCTEMBI XMMHUYECKUX JIEMEHTOB.

ATombl Kak ¢opMa CYHIECTBOBAHHUS XMUMHUYECKHX 3JIeMeHTOB. OCHOBHBIE CBEJIEHUS O
CTpOCHMH aTOMOB. JloKka3zaTenbcTBa CIOKHOCTH CTpoeHus atomoB. OmbiTel Pesepdopra.
[TnanerapHast MOAEIb CTPOEHUS aTOMa.

CoctaB aTOMHBIX sfAep: IPOTOHBI, HEUTPOHbI. (OTHOCUTENbHAs aTOMHas Macca.
B3auMoCBA3b NOHATUH «IIPOTOHY», KHEUTPOH», «KOTHOCUTEIIbHAS aTOMHAsl Maccay.

Mukpomup. OnekTpoHbl. CTpO€HHE 3SIJIEKTPOHHBIX YPOBHEH AaTOMOB XUMHYECKHX
aneMeHToB 1—20. [ToHsiTHE O 3aBEPIIEHHOM 3JIEKTPOHHOM YPOBHE.

N3oronbl. ®Pusnueckuil cmbicn cumBoiaukH llepmonnueckoir cucreMbl. CoBpeMeHHas
(GopMynHpOBKa NEPUOJUYECKOrO 3aKOHAa. VI3MeHEeHMs CBOWCTB 3J€MEHTOB B IEpuoJax M

rpynnax Kak (yHKIHsI CTPOEHUS JIEKTPOHHBIX 000JI04YEeK aTOMOB.



XapakTepucTUKa 3JEMEHTa-MeTalllla M d3JEMEHTa-HeMeTaula IO HUX IOJOXEHHIO B
IIEPUOIUYECKON CUCTEME XUMUYECKUX IeMeHTOB [[. 1. Menneneena.

JleMoOHCTpaL U

Paznuunbie popmbl TaOIHII TEPUOTUIECKON CUCTEMBI.

e  MoaenupoBanue nocTpoeHus nepuoaudeckon cucremsl /1. . Menneneena.

e Moenu aTOMOB XUMHUYECKHUX 3JIEMEHTOB.

e Mopenu aTOMOB 3J1€eMEHTOB 1—3-T0 MepHOIOB.

JlabopaTopHbIe ONBITHI
* [Toryuenne ampoTEpHOT0 TUIPOKCHIA U UCCIIEIOBAHHUE €TO CBOMCTB.
XumMnueckas cBsizb. OKMCIMTEIbHO-BOCCTAHOBHUTEIbHBIC peakun. (8 yacoB)

Honnast xumuueckas cBsizb. Monbl, oOpa3oBaHHbIE aTOMaMU METANIOB U HEMETAJUIOB.
CxeMmbl 00pa3oBaHMsS MOHHOW CBSI3U JUIsl OMHapHBIX coequHEeHHM. VIoHHBIE KpHcTasIndecKue
peméTky U (hU3MYECKHe CBOWCTBA BEIISCTB C 3TUM THUIIOM peméTok. [lonsarue o GopmynbHON
€IMHULIE BELECTBA.

KoBanentHass xumuueckasi cBsi3b. DIEKTPOHHBIE U CTPYKTypHbIe dopMmyinbl. [lonstue o
BajieHTHOCTH. KoBajieHTHas HemomsipHas cBs3b. Cxembl 00pa3oBaHMs KOBAJCHTHON CBSI3U TS
OMHapHBIX coelMHEHUH. MomeKkyaspHble U aTOMHbIE KPHUCTANIMYECKUE PEIIETKH U CBOMCTBA
BEILECTB C ’TUM THUIIOM PEIIETOK.

OneKTpOOTpULATENBHOCTb. PsAn  anektpoorpunarensbHoctu. KoBaneHTHas nossipHast
XUMHYecKast cBs3b. JJumnonb. Cxembl 00pa3oBaHMs KOBAJIEHTHON MOJSPHON CBSA3M Uil OMHAPHBIX
coeMHEHUN. MoJIeKylsipHble U aTOMHBIE KPHUCTAJUIMYECKUE PEIIETKH M CBOMCTBA BEIIECTB C
9TUM TUIIOM PELIETOK.

Mertannuueckass XUMHMYECKas CBSI3b M METalUIMdecKas KpUCTaJuIM4ecKas peIETKa.
CBolicTBa BEIIECTB € ATUM TUIIOM pelI€ToK. EnnHas npuposa XUMUUYECKUX CBSI3EN.

Crenenb okucienusa. CpaBHEHHE CTENIEHU OKUCIJICHHS M BajleHTHOCTHU. [IpaBuiia pacuéra
CTeNeHel OKUCIeHUs 110 PopMyIaM XUMUYECKUX COeTMHEHUH.

OKHCINTENBHO-BOCCTAHOBUTENbHBIE peakuu. OnpeneneHue CTENEeHEed OKUCIECHMS U
AJIEMEHTOB, O0Opa3yIoUIMX BEIIEeCTBA pPa3HbIX KjaccoB. Peaknuum HOHHOrO oOOMEHa H
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE peakinu. OKHCINUTENh W BOCCTAHOBUTENb, OKHUCICHUE WU
BoccTaHoBJeHHE. (CocCTaBlieHUE YpaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX peaKIUi
METO/I0OM 3JIEKTPOHHOTO OaaHca.

JleMoHCTpanun
e Buneodpparments! u cnaiiipl «loHHasE XUMHUYECKas CBSI3b.
e KoJuiekiusa BEUeCTB ¢ HOHHONH XUMHUYECKOH CBA3LIO.

e Mopenu MOHHBIX KPUCTAUTMYECKUX PEIIETOK.



e BungeodparmenTs u cnaiinsl «KoBalleHTHAS XUMHYECKAs CBS3bY.
e Komiekius Be1ecTB MOJICKYJISIPHOTO U @aTOMHOTO CTPOCHHUS.
e Mojenu MOJIEKYJISIPHBIX U @TOMHBIX KPUCTAUIMUECKUX PEIIETOK.
e BuneodbparMeHTsl U cnaiapl «MeTamndecKas XuMAYECKast CBSI3hY.
o Komneknusa «MeTaibl U CIIaBhI».
e BzaumojeicTBUE ITUHKA C CEPOM, COJISTHOM KUCI0TOH, Xmopuaom meau (II).
e ['opeHue maruus.
e B3saumonelcTBUE XJIOPHON U CEPOBOJOPOAHON BOJBI.
JlaGopaTopHble ONBITHI

* U3roroBieHue MOACIH, I/IHHIOCTpI/IPYIOHleﬁ CBOMCTBA METAJNIMYECKOM CBSI3U

9 KJIACC
IloBTOpeHue u 0000mIeHHe cBeeHUIT O Kypcy 8 kiacca (5 yacos)
bunapusie  coeguHenus. Okcuasl  coleoOpasymliiue H  HecolleoOpa3yrolue.
I'uapokcunpl:  ocHOBaHUA, aM(OTEpPHBICE THUIPOKCUIBI, KUCIOPOACOAEPKAIIUE KHUCIOTHI.
Cpennue, KUCIbIe, OCHOBHBIE 1 KOMIUIEKCHBIE COJIH.

OO6o0mieHre cBeleHni 0 XUMHUYECKUX peakiusax. Kinaccupukamus XUMHUUECKUX PEaKIIHid
M0 Pa3NUYHBIM MpPH3HAKaM: COCTaBY W YHCIY pEardupyroluxX W 0Opa3yroIIMXCs BEIIECTB,
TerIoBoMy 3D PeKTy, 00paTUMOCTH, U3MEHEHHUIO CTETICHEH OKUCIICHUS AJIEMEHTOB, 00Pa3yIOIINX
pearupyroiue BeIIeCTBa, arperaTHOMY COCTOSHUIO PEarupyroliuX BEIIeCTB, MCIOJIb30BAHUIO
KaTajiu3aTopa.

[lonsiThe O CKOpOCTHM XUMHUYECKOM peakuuu. DakTopbl, BIMUSIOIINE HA CKOPOCTh
XUMUYECKUX PEAKLUUU: MPUPOJA PEArupyroIlUX BEIIECTB, UX KOHIECHTPALMs, TEMIIeparypa,
TJIOIIA/h COMIPUKOCHOBEHUS, HAIMUKE KaTtanu3aTopa. Karamus.

JleMoHCTpanun

e (O3HAaKOMJICHHE C KOJUICKIIUSIMH METAIIJIOB M HEMETAILIOB.

e (O3HaKOMJIEHUE C KOJUJIEKIIUSIMH OKCUJIOB, KUCIIOT U COJICH.

e 3aBUCHUMOCTb CKOPOCTH XMMHUYECKOM peaKkIuu OT MPUPOJIbl pearupyromux BEeIIECTB.

e 3aBUCHUMOCTb CKOPOCTH XUMHYECKOM pEaKIUH OT KOHILEHTPALlMU pearupyromux
BEIIIECTB.

e 3aBUCUMOCTb CKOPOCTHM XHMMHYECKOM peakuuu OT IUIOHaAN CONPUKOCHOBEHUS
pearupyromux BeeCTB (KKUISIIUN CION).

e 3aBUCUMOCTb CKOPOCTH XHMHYECKON peakuuu OT TeMIeparypbl pearupyrommx

BEILIECTB.



JlaGopaTopHble ONBITHI

* B3aumo1elicTBME aMMHUaKa U XJIOPOBOAOPOIA.

* Peakuys HeTpanusanuu.

» HabGmoenue termoBoro a3 dexra peakiuyu HedTpan3alyy.

* BzaumoselicTBue cepHOi KHCIOTHI ¢ okcuoM meau(1l).

* Pa3noxenue nmepokcuia BOJAOPOAa ¢ TOMOIIIBIO KaTana3bl KapToders.

* 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW PEaKIMH OT MPUPOJbl pearupyrollnx BEIIeCTB Ha
npuMepe B3aUMOJICHCTBUSL PAacTBOPOB THUOCYJb(haTa HaTpHs U XJopuaa Oapus, THOCyiab(haTa
HATPUS U COJITHOM KUCIIOTHI.

* 3aBHCHUMOCTh CKOPOCTH XHMMHYECKOW peakmuu OT NPHUPOAbl METaUIOB TMpU UX
B3aWMO/ICVCTBUH C COJITHOM KHUCIIOTOM.

* 3aBUCHMOCTh CKOPOCTM XHMHYECKOM peakuuu OT TMPUPOJBl KHCIOT TMpPH HX
B3aMMOJICHCTBHH C KEIE30M.

* 3aBHUCUMOCTh CKOPOCTH XMMHUYECKOM pPEeaKIuu OT TeMIIepaTyphI.

* 3aBHCHUMOCTh CKOPOCTH XMMHYECKOM peaKIIuu OT KOHIIEHTPAIIUH.

* 3aBUCUMOCTb CKOPOCTH XUMUYECKOM PEaKIuu OT ITUIOMIA U COIPUKOCHOBEHUS
pearupyromux BeuecTB.

* 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM peakluu OT KaTaiau3aTopa.

XHMHYEeCKHEe peaKIii B PpacTBOPaXx 3J1eKTpouToB (10 yacos)

ITonatne 00 3JIEKTPOIUTUYECKON AUCCOLUMAIMU. ODJIEKTPOJIUTHl U HEIJIEKTPOJIUTHI.
MexaHu3sm  auccolMaluil  3JEKTPOJIMTOB €  pPa3IMYHBIM  XapakTepoM cBsi3u. CreneHb
AIIEKTPOJINTUYECKON Aucconuaniy. CUIIbHBIE U CI1a0ble AJIEKTPOJIUTHI.

OCHOBHbBIE TIOJIOKEHHSI TEOPUU 3JIEKTPOJIUTHYECKOM nucconmanuu. Kiaccudukarus
MOHOB M UX cBoicTBa. KHCIOTBI, OCHOBaHUS U CONMU KakK 3MEKTposuThl. X knaccuduxanus u
JUCCOLIMAIIHS.

OO0mue XMMHYECKHE CBOMCTBA  KHCIOT: H3MEHEHHME OKpackKd HHIUKATOPOB,
B3aMMOJEICTBUE € MeETallaMM, OKCHJaMM M THAPOKCHUAAMH METAIJIOB U  COJISIMHU.
MonekymnsipHble U HOHHBIE (TIOJIHbIE U COKpAIIEHHBIE) YPaBHEHUS peakiuil. XUMHUYECKUH CMBICI
COKpAILIEHHBIX ypaBHEHHUH. YCIOBUS MPOTEKAHUS PEaKUUN MEXIy SJIEKTPOIUTaMHU O KOHIIA.
Psag akTHBHOCTH METaJIOB.

OOme XMMUYECKHe CBOMCTBA INENOYEH: B3aUMOICWCTBUE C KHUCIOTaMH, OKCHIAMH
HEMETalIoB, coyisiMu. OOmme XHMMHYECKHE CBOMCTBa  HEPACTBOPUMBIX  OCHOBAHMIA:

B3aMMOJICICTBHE C KUCIOTaMH, pPa3yioKeHNE IPU HarpPEBaHUU.



OO6mme XWMHUYECKHE CBOWMCTBA CpPEIHUX COJICH: B3aUMOJCHCTBHE C KHCJIOTAMH,
11eJI09aMHy, COJISIMUA U MeTaJulaMH. B3auMoIelCcTBUE KUCIIBIX COJIEH CO IIEJIOYaMH.

I'maponns kak OOMEHHOE B3aMMOJCHCTBHE cOJiel ¢ BOJOW. ['MApONIM3 COMM CHIBHOTO
OCHOBaHUS M claboi KUCIOTHL. [Haponu3 comu crnaboro OCHOBAHHS W CUJIBHOW KHUCIIOTHI.
Bonopoansrii mokazarens (pH).

CBolicTBa KUCJIOT, OCHOBaHHWM, OKCUAOB U COJIEM B CBETE€ TEOPUM SJIEKTPOIUTHUECKOMN
JVICCOIMALIMY U TIPECTABICHUN 00 OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUSX.

JdemoHcTpauMu
e llcnbiTaHue BELIECTB U UX PACTBOPOB Ha 3JIEKTPOIPOBOJAHOCTD.
e 3aBUCUMOCTD IEKTPONPOBOJIHOCTH YKCYCHON KUCIOThI OT KOHLIEHTPALIUH.
e J[BM)KEHHE OKpAIICHHBIX HOHOB B AJIEKTPUUYECKOM IIOJIE.
e OmnpeneneHue xapakTepa cpebl B pacTBOpax CoJyei.
JlabopaTopHblie ONBITHI
* Jluccouunanius cinadbiX JIEKTPOIUTOB HAa IPUMEPE YKCYCHOM KHCIIOTHI.
* lI3MeHeHNe OKpacKu MHANKATOPOB B KUCIOTHOM CpeJie.
* Peakuus HelTpanu3anuu pacTBopa IEIOUN Pa3InYHbIMU KUCIOTAMH.
* [Tonyuyenue ruapoxcuaa meau(Il) u ero B3anmopeiicTBre ¢ pa3InYHBIMUA KUCIIOTaMH.
* BzaumonelicTBre CHIIbHBIX KHCIOT ¢ okcuaoM menu(1l).
* BzaumonelicTBre KUCIOT C METaJNIaMHU.
» KauecTBenHas peakiius Ha KapOOHAT-HOH.
* [TonyyeHue CTyTHSI KDEMHUEBOW KUCITIOTHI.
* KauecTBeHHas peakiiysi Ha XJIOpUI- WU CYIb(paT-UOHBI.
* I3MeHeHNe OKpacKu MHAMKATOPOB B LIEJIIOYHOM Cpefe.
* B3auMoIelcTBrE ET0UEH C YTIIEKUCIIBIM Ia30M.
* KauecTBeHHas peakiiys Ha KATHOH aMMOHHUSI.
* [Tomyuenne ruapokcuaa menu(ll) u ero paznoxxenue.
* B3aumopelicTBie kapOOHATOB C KUCIOTaMH.
* [Tonyuenue runpokcuna xenesa(Ill).
* BzaumonelicTBue xene3a ¢ pactBopoM cyibdaTa meau(1l).
IIpakTuyeckue padoTnl
1. Penienne sKCriepuMEHTAIBHBIX 3a7a4 10 TeMe «DJIEKTPOIUTHIECKAS TUCCOLUALIUY.
HemeTtanabl 1 ux coequHeHus (25 yacos)
CtpoeHre aTOMOB HEMETAUIOB M HX TIOJIOKEHHE B NEPUOAMYECKOW cucteme. Psn

aneKTpooTpuliatenbHocTi. Kpucrammuyeckue peméTkd HEMETalIoB — IPOCTBIX BEIIECTB.



dusnyeckue cBoiictBa HeMmerawioB. OOmme  XUMHYECKHE  CBOMCTBA  HEMETAJUIOB:
OKHUCJIUTEIIbHBIE U BOCCTAHOBUTEIIBHBIE.

l'asiorensl, crpoeHue HMX aroMOB U MOJIeKyld. Pu3ndecKue M XMMHYECKUE CBOWCTBA
rajJloreHOB. 3aKOHOMEPHOCTH M3MEHEHHs CBOMCTB raJlor€HOB B 3aBUCHUMOCTH OT UX IOJOXKEHHUS
B Iepuoauyeckoi cucreme. HaxokIeHue TrajloreHoB B TIPUPOJE U HX MOJy4YEHHUE.
buonoruueckoe 3HaueHne U NIPUMEHEHHUE TAJIOTEHOB.

l'amoreHoBOIOpOABI M COOTBETCTBYIOLIME UM  KHUCIOTHI: IJIABUKOBas, COJIAHAs,
OpoMoOBOIOpOIHAs, MOAOBOJOpoaHas. [amoreHunpl. KauecTBeHHble peakluM Ha TaloOreHua-
noHsl. [IpuMeHeHne coeiMHEeHM rajJoreHoB.

Oobmas xapaxktepuctuka 31aemMeHToB VIA-rpynnel. Cepa B npupoge u €€ MoiydeHHe.
AnmorponHble MOAM(HKALMK Cepbl M HMX CBOMCTBa. XHMMHUYECKHE CBOWCTBA cepbl M €&
IPUMEHEHHUE.

CepoBo10poJI: CTPOECHUE MOJIEKYJIbI, PU3NUECKHUE U XUMUYECKHUE CBOMCTBA, MOIyYeHUE U
3Hauenue. CepoBogopoanas kuciora. Cynbpuasl U ux 3HadeHue. JIroMuHOPOpPHI.

Oxcun cepoi(IV), cepuucras kucnora, cynbdurel. KagecTBenHast peakius Ha cynb(uT-
HOH.

Oxcun cepri(VI), cepHas kucnora, cyiabdatsl. KpuctamioruapaTsl.

CepHasi KMCIIOTa KaK CHJIbHBIN 371eKTposnT. CBoMcTBa pa30aBIe€HHON CEpHOI KHCIOTHI
KaK TUIUYHOM KHCJIOTBI: B3aUMOJICHCTBUE C MeETaUIaMHM, OCHOBHBIMH U aM(pOTEPHBIMU
OKCHJIaMH, OCHOBaHHUSAMHU M aM(OTEpPHBIMHU TMIPOKCHAaMH, coiisiMu. KauecTBeHHast peakius Ha
Cyib(ar-uoH.

OOmiass xapakTepuCTHKa 3JIeMEHTOB VA-rpynmbl. A30T, CTpOE€HHE €ro aromMa
1 MOJIeKyJIbl. DU3nyecKkne U XUMHUYECKHE CBOMCTBA U IPUMEHEHHE a30Ta. A30T B IIPUPOJE U €r0
Ouosornyeckas pob.

AMMHaK, cTpoeHHe MOJIEKYJIb U (pu3nyeckre cBoicTBa. AMMUavHas BOJIa, HAIIAThIPHBIN
CIUPT, THApAT aMMHaka. J[OHOpPHO-aKLENTOpPHBIM MeXaHHM3M OOpa3oBaHUS CBS3M B KaTHOHE
amMMoHHUs. BoccraHoBuTenbHble cBoiicTBa ammuaka. Coiau aMMOHHMSL UM HUX [PUMEHEHHE.
KauecTBeHHast peakiiis Ha KATHOH aMMOHMSL.

Oxcuzpl a3ora: HeconeoOpasyrole M KUCIOTHBIE. A30THCTasi KUCIOTa U HUTPUTHI.
A30THas KKCI0Ta, €€ mojiyueHue u cBorictBa. Hutparth.

®ocdop, crpoenue atoma u amwtorponus. Dochuasl. Gochun. Okcupn pochopa(V) u
dochopnas (oprodocdopnas) kucinora. docdarsl.

OOmast xapakTepucTHKa 3JeMeHTOB I[VA-rpymnmbl: 0COOEHHOCTH CTPOCHHUS aTOMOB,
IPOCTHIX BEIIECTB M COEIMHEHUH B 3aBUCUMOCTH OT IOJIOKEHHS JIEMEHTOB B MEPUOINYECKOMN

cucreMe. Yriepoa. AJTOTporiHble MoAUUKAIMK: anMa3s, rpadut. AMOpPGHBIN YIIepo: caxa,



AKTHBUPOBAHHBIA yroib. ApcopOmus. XuUMHUYECKHE CBOWCTBa yriepona. Kokcoxmmmueckoe
IPOM3BOJICTBO U €ro npoaykius. KapOumsr.

Oxkcun yrinepona(Il): ctpoenue mosekyisl, moiayuenue u cporictBa. Oxcup yriepoaa(IlV):
CTPOCHHE MOJIEKYJIbI, MOJIY4YEHHE U CBOMCTBA. JKOJOTHMYeCKHe MNpo0/eMbl, CBSI3aHHbIE €
okcuaoMm yriaepoaa (IV), rumore3a r/jio0ajbHOr0 MNOTEIUVIEHUS KJIUMATA, NAPHUKOBBIM
dpdext. YrompHas kucinora. Coiau yrojabHOHM KHCIOTHI: KapOOHAaThl M T'HIPOKApOOHATHI
TexHudeckas U nMuIIeBas coaa.

Opranudeckasi XumMusi. Y J1€BOJA0PO/bI.

MertaH, 3TaH W IponaH Kak IpeesbHble (HACBHIILEHHbIE) YIIEBOAOPOAbl. ODTHIEH U
alleTWICH KaK HeIpeaenbHble (HEHACHICHHBIE) YIieBOMOpoabl. CTPYKTypHBIE (OPMYIIBI
BeulecT. ['openue yriaeBoaopoaos. Peakuuu nerugpupoBanusi NpeAeabHbIX YIiIeBOAOPOI0B.

Criupthl. DTWIOBBIN CIIUPT, €ro MOJIy4YEeHUE, IPUMEHEHHE U (PU3MosIoTndecKoe JeicTBue.
TpéxaToOMHBIN COUPT MIMLEPUH. YKCYCHAs KUCIIOTa KaK MPeICTaBUTENb KApOOHOBBIX KUCIIOT.

IIpupoaHbie HCTOYHUKHU YIJIEBOAOPOAOB (Yro/ib, IPUPOJHBIN ra3, He()Th), MPOAYKThI
ux mnepepadorku (0eH3MH), UX Ppoab B ObITy M mnpomblnlieHHOCTH. Ilonsitue o
0MO0JIOrMYeCKH Ba’KHBIX BelIECTBAX: JKMPAX, 0eIKax, YrjeBoJax — M HX POJHM B KH3HHU
yesioBeka. MatepuaibHOE eIMHCTBO OPraHMYEeCKUX U HEOPIaHMYECKHX COeJUHEeHHIA.

Kpemuuii: crpoenne aroma u HaxoxjaeHue B npupoge. Cunmnuasl U cuinadH. CBoiicTBa
kpemHus. Oxcua kpeMuus(IV). Kpemuueast kuciora u €€ coiu.

IIponsBoncTBo crekna W 1emeHTa. [lpoaykuus CHUIMKAaTHOW IMPOMBIIIJIEHHOCTH:
ONTHYECKOE BOJIOKHO, KepaMuka, Gpapdop, pasuc. OnTudeckoe BOJIOKHO.

Hemerannsl B mpupose. @PpakiMOHHAs NEpEeroHKa >KUAKOTO BO3AyXa Kak CHOco0
MOJIyUYeHUsl KHCIopojaa, azora u aproHa. [lomydyenue ¢ochopa, KpeMHus, XJjopa, HOAa.
DNEKTPOIN3 PACTBOPOB.

[lonydyeHne cepHOW KHUCIOTBL: CBIPbE, XMMM3M, TEXHOJIOIMUYECKAs CXEMa, METOJ
KHTISIIETO CJI0sI, TPUHIIUIBI TETI000MEHa, MPOTUBOTOKA U mupkKyssinuu. Oneym. [IponsBoactBo
aMMHaKa: ChIpbE, XUMU3M, TEXHOJIOIMYECKask CXeMa.

JleMoHCTpanuu

e Komnekus HeMeTaIoB.

e Mopenu KpUCTAJUTMUECKUX PEHIETOK HEMETAIIJIOB: aTOMHBIE U MOJIEKYJISIpHBIE.
e O30HATOp M MPHUHILHUIIBI €r0 paboTHI.

e T'opeHue HeMeTaIOB — MPOCTHIX BELIECTB: cephl, hochopa, TPEeBECHOTO YIIISL.
e OO0pa3Ibl raJIOTeHOB — MPOCTHIX BELIECTB.

e BisauMmoJelcTBHE TaJIOT€HOB ¢ METAJJIAMHU.

e BriTecHeHue xjiopa OpoMOM MK HO/Ia U3 PaCTBOPOB UX COJICH.



Konnekuus npupoaHbIX COEIUHEHUH XJI0pa.

BzaumopeicTBue cepsl ¢ METAIIAMM.

I'openue cepsl B KUCIOPOJIE.

Komnexuus cynbGuaHbIX py.

KavecTBeHHas peakuus Ha Cyab(UA-HOH.

ObeciBeurBaHNE OKPALICHHBIX TKAHEH CEPHUCTBIM Ia30M.
B3anmonencTBre KOHIIEHTPUPOBAHHOM CEPHOM KHUCIIOTBI C MEJBIO.
OOyrinvMBaHue OPraHMYECKUX BEIIECTB KOHIICHTPUPOBAHHON CEPHOM KHCIOTOM.
Huarpamma «CocTaB BO3ayXa».

Buneodparmentsl u cnaiinsl «lItnubu 6azapbi».

[Tonydenue, cobupanue 1 pacrio3HaBaHUE aMMUAKA.

PaznoxeHnue Ouxpomara aMMOHHUS.

B3anmopnencTBre KOHIIEHTPUPOBAHHOM a30THOM KMCIIOTBI C MEJIBIO.
I'openue u€pHoro nopoxa.

Pa3noxeHne HUTpaTa Kajaus U TOPEHUE B HEM JPEBECHOTO YrOJIbKA.
O0pa3ibl TpUPOIHBIX coequHeHH (ocdopa.

['openue dhocdopa Ha BO3ayXE U B KUCIOPO/IE.

[Tonydyenue 6enoro gochopa 1 UCHIBITAHUE €70 CBOMCTB.

Konnexkuust «O6pa3iibl NpupOJHBIX COEAMHEHUN YIIIepoiay.

IToptper H. JI. 3enunckoro. Ilormomienue pacTBOPEHHBIX BEUIECTB WU
AKTUBUPOBAHHBIM YIJIEM.

VYeTpoiicTBO MPOTUBOTA3A.

Mopenu MOJIEKyI MeTaHa, TaHa, TUICHA U AlleTUIICHA.
BsaumopeiicTBue aTuieHa ¢ OpoMHON BOIOM M paCTBOPOM IepMaHraHaTa Kajusl.
OO01re XMMUYECKHe CBOMCTBA KUCIIOT HA MPUMEPE YKCYCHOU KUCIIOTHI.
KauecTBeHHast peakuiis Ha MHOTOAaTOMHBIE CITUPTHI.

Komnexnust «O0pa3ubl NPUPOIHBIX COETMHEHUNA KPEMHUS.
Komnnekuus crekina, KepaMUKH, IEMEHTA U U3/I€THI U3 HUX.
Konnekuust mpoayKIuu CUIMKaTHOW MPOMBIIIJIEHHOCTH.
Buneodparments! u cnaiiabl «I[Ipon3BoJCTBO CTEKIIA U LIEMEHTaY.
Konnexkuus «IIpupoaHeie coeinHEHNT HEMETAIIIIOBY.

Buneogparments! u cnaiiapl «@pakiimoHHas IEPETOHKA KHUJIKOTO BO3TyXay.

ra3oB

Buneopparmentst u cnaiinel  «[lomydeHue Bomoposaa, KHCIOpoJa W TalOreHOB

AIIEKTPOJIUTUIECKUM CIIOCOOOMY.



e Mogenu annapaToB I IPOU3BOICTBA CEPHOU KUCIIOTHI.

e Mogenb KUIIAIIETO CIIOS.

e Mozenp KOJOHHBI CHHTE3a aMMUAKa.

e BuneodparmeHnTsl U cnaitapl «II[pou3BOICTBO CEPHOM KUCTOTHI.

e BuneodparmenTsl u cnaiiasl « [pon3BoAcTBO aMMuaKay.

o Komekuus «CpIpb€ 151 TOJYYEHHS] CEPHOM KHCIIOThD.
JlaGopaTopHbie ONBITHI

* Pacnio3HaBaHue raJoreHu/1-uOHOB.

» KauecTBeHHbIE peakiiuu Ha Cysib(aT-uOHbI.

» KayecTBeHHas peakiys Ha KATUOH aMMOHMUSI.

* XMMUYECKHUE CBOMCTBA a30THOM KUCIIOThI, KaK 3JIEKTPOJIUTA.

» KauectBennsie peakuuu Ha ¢pochar-moH.

* [TosmydyeHue 1 cBOMCTBA YrOJIBHON KUCIIOTHI.

» KauecTBeHnHas peakiius Ha KapOOHAT-HOH.

* [Iponyckanue yriieKucioro raza 4yepe3 pacTBOp CUIMKATa HATPUSL.
IIpakTyeckue padoTnl

2. VI3y4ueHne CBONCTB COJITHOM KHCIIOTHI.

3. I3y4eHne CBOMCTB CEpHON KHUCIIOTHI.

4. Ilony4yeHne aMMuaKka U U3y4E€HUE €T0 CBOWCTB.

5. Ilomyuenue yriekucnoro raza. KauecrseHHas peakiusi Ha KapOOHAT-HOHBI.

Metaniabl 1 ux coequnerus. (16 yacos)

IlonoxxeHue MeTawioB B NEPUOAMYECKOW CUCTEME XHUMHYECKMX dnemeHtoB [ U.
MengeneeBa, CTPOCHHME AaTOMOB M KpPHCTAUIOB METAUIOB. MeTtamndeckass CBSI3b U
METAJNIMYECKas KpUCTAIUTMYecKas pemeTka. PU3MYecKre CBOMCTBA METAIJIOB: JJIEKTPO- M
TEIUIONPOBOAHOCTD, OTPAXKAIOIIAS CIIOCOOHOCTD, MIIACTUYHOCTh. UEPHBIE U IBETHBIE METAJLIBI.

Mertamibl KaKk BOCCTAHOBUTEIU. DIIEKTPOXUMHUYECKUN psii HanpspkeHui. B3aumopeiicTBue
METAJIJIOB C HEMETAJNIAaMH, OKCHIAMU, KUCIIOTAMH, COJIAMHU. ATTIOMUHOTEPMHUSL.

OO6mas xapaktepucThka djeMeHTOB |A-rpynmbl. OKCHIBI W THUAPOKCHIBI IIEIOYHBIX
METAJJIOB, UX IOJIyYEHHE, CBOWCTBA, IPUMEHEHNE. BaxkHENIIME COMM MIEJOYHBIX METAJIIIOB, UX
3HAYEHUE B IPUPOJIE U )KU3HU YEIIOBEKA.

O6mass  xapakrtepuctuka  s1eMeHToB  |IA-rpynmbl.  Oxcuabl ¥ TUIPOKCHIIBI
HIEJIOYHO3EMENIbHBIX METAIJIOB, MX MOJy4YeHUE, CBOMCTBA M NpPUMEHEHHE. BakHeilmme coiu
[IETIOYHO3EMENBHBIX METAJUIOB, WX 3HAUYCHHWE B MPHUPOJE U KHU3HU uenoBeka. KapOoHaTsl U

THIPOKapOOHATHI KaJIbIIHS.



Bpemennas u noctosiHHas XECTKOCTh BOJbL. CrIOCOOBI YCTpaHEHUsI BPEMEHHOM KECTKOCTH.
Crioco0bl ycTpaHEHUS TIOCTOSIHHON KECTKOCTH.

CoenuHeHHs alOMUHHS B TNPUPOJE. XUMHUECKHE CBOWCTBA amtoMHHUA. OCOOEHHOCTH
OKCHJIa U TUAPOKCUIA ATIOMUHUS KaKk aM(OTEpHbIX coequHeHUH. BaxHeilre comu amoMuHus
(xmopun, cynasdar).

Ocobennoctu cTpoeHust atoma xene3a. JKene3o B mpupone. Baxuelmue pyasl xenesa.
[Tomyyenue uyryna u cranu. Oxcuasl u rugpokcust xeneza(ll) u (1), Conm xeneza(ll) u (III).
OO6Hapy’xeHre KaTHOHOB eJle3a B pacTBope. 3HaUeHHE COeIMHEHU JKere3a.

Koppo3us razoBas (Xumuueckas) U 3JEKTPOXUMHUYECKas. 3alliuTa METAUIOB OT KOPPO3UH.
Meramst B npupone. Ilomarne o wmeraurypruu. YépHas U IBETHas METaJLTyprus.
[InpomeTtaimyprusi,  THMAPOMETALIYPrus,  IEKTPOMETAUIYyprus.  JOMEHHBII  mporuecc.
[TepepaboTka 4yryHa B CTallb. DIEKTPOIU3 PACILIIABOB.

JdeMoHCcTpannmn

e B3saumoneiicTBUe HaTpHUsl, TUTUSA U KAJIbLIUS C BOJIOM.

e ['OopeHHME HATPHsI, MATHHUS U JKEJe3a B KUCIOPOIE.

e Bcrblnika TEPMUTHOM CMECH.

e B3saumonencTBUE CMECH IOPOIIKOB CEPHI U XKelle3a, IMHKA U CEPBI.

e BzaumojnelcTBUE AIFOMUHUA C KUCJIOTaMU, IIeJI0YaMHu U BOJIOM.

e  B3auMOIEHCTBHE Kele3a U MEIU C XJIOPOM.

e BsaumonelcTBue MEIU C KOHIICHTPUPOBAHHON CEPHOM KHUCIOTOM U a30THOM KHUCIIOTOU

(pa36aBneHHON M KOHIIEHTPUPOBAHHOM).

e Oxkpacka IJIaMeHH CO€MHEHUSIMH IEJIOYHbIX METAJUIOB.

e Okpacka IJIaMEeHH COEAMHEHUSIMH I1E€JIOUHO3EMEIbHBIX METAJIJIIOB.

e [amenue u3BeCTH BOJOM.

e [lonydeHue KECTKON BOABI B3AMMOAECHCTBUEM YTIIEKUCIOTO ra3a ¢ U3BECTKOBOM BOJOM.

e VYcrpaHeHHe BpEMEHHOMU KECTKOCTH KUIISTYEHUEM U J00aBICHUEM COJIBI.

e VYcTpaHeHHUE NMOCTOSHHOM KECTKOCTH JOOaBIEHUEM COJIBI.

e VOHUTHI U IPUHIUT UX AeicTBUS (BUIEO(pArMeHT).

e Komiekusi IpupoaHBIX COCTUHEHUIN aTFOMUHUSL.

e BuneodbparmeHnTsl u ciaiiapl «OKCH ATFOMUHUS U €r0 MOJIU(DUKAITAN.

e Tlonyuenue am(poTepHOTo rUPOKCHIA AIFOMUHHUS U UCCIIEOBAHNE €TI0 CBOMCTB.

o Komreknus «XUMUYECKNE UCTOYHUKHU TOKa».

e Pe3ynbTaThl IIUTEIBHOTO 3KCIIEPUMEHTA M0 U3YYEHUIO KOPPO3UU CTAIBHBIX WU3/EIUN B

3aBUCUMOCTH OT YCIIOBHI TIPOIIECCOB.



e Boccranosienue meau u3 okcuaa meau(ll) Bonopogom.
e Buneopparments! u cnaiiapl «I [pou3BOICTBO UyTyHA U CTAIHY.
e Buneopparments! u cnaiiasl «3aenus U3 yyryHa u cTanmy.

e BuneodparmeHnTsl u ciaiapl «II[pou3BOICTBO aTFOMUHHS.

JlaGopaTopHble ONBITHI

* BzaumonelicTBue xenesa ¢ pactBopoM cynbhara meau(ll).
* [TosmydeHre U3BECTKOBOM BOJIbI U OIIBITHI C HEH.

* [Tonryuenue ruapokcuaos xemneza(ll) u (111).

* KayecTBEeHHbIE peaKIMK Ha KaTUOHBI JKeJle3a.
IpakTnyeckne padoThl

6. XKécTtkocTh BOABI U CIIOCOOBI €€ yCTpaHEHMUSL.

7. Pemienne 3KCIEpUMEHTANIBHBIX 3a]1a4 110 TeMe «MeTasib».

XuMmus M OKpy:Kammas cpeaa. (2uaca)

Crpoenue 3emiau: sIpo, MaHTHUsS, 3€MHas Kopa, Jutocdepa, ruapochepa, armocdepa.
Xumnueckuit coctaB 3emun. ['opabie mopoasl. Munepainbl. Pyasl. Ocagounbie TOPHBIE TOPO/IBI.
ITonesHble HCKOTIAEMBIE.

VICTOYHNKHM XMMUYECKOT0 3arpsi3HEHHs OKpYKarole cpenpl. I 106ambHble 3KOJI0rHYECKUe
npoOjeMbl  YeJIoBEeYEeCTBA: HApyIIEHHE OHOr€OXMMHUYECKHX KPYTOBOPOTOB XMMHMYECKHX
AJIEMEHTOB, NMOTEIJICHUE KIIMMaTa, KUCIOTHBIE 10U U Ap. O30HOBBIE AbIpbl. MexX1yHapoIHOE
COTPYJIHUYECTBO B OO0JACTH OXpaHbl OKpPYKAIOIIEH cpeAbl OT XHUMHYECKOIO 3arpsi3HEHUSs.
«3enéHas XuMus».

JleMoHCTpanun

e Buneodpparments! u cnaiiipl «CtpoeHne 3eMin U €€ XMMUYECKHI COCTaB.

e Komneknus MUHEPAIOB U TOPHBIX MTOPOA.

e Komreknus «Pynpl meTamioy.

e BuneodparmenTs u crnaiipl «I'06anbHbIe 3KOJIOTHYECKHE MTPOOIEMbI UEJIOBEUECTBAY.

e BuneodbparMeHThI U ClIaliIbl O CTENIEHU YKOJOTUYECKON YHCTOTHI TOBApa.
JlaGopaTopHbie ONBITHI

* 3yuenue rpanura.

* 1I3ydyeHre MapKUPOBOK Pa3JIMYHbIX BUAO0B IIPOMBIIIJIEHHBIX U IPOJIOBOILCTBEHHBIX

TOBApOB.



O06001meHne 3HAHUI 0 XMMHUM KYPCa OCHOBHOI HIKOJIbI.
MoaroroBka k OCHOBHOMY rocy1apCTBEHHOMY 3K3aMeHY. (74acoB)

CrpoeHnue aroma B COOTBETCTBHH C MOJIOKEHUEM XUMUYECKOTO 3JIEMEHTA B IEPUOIUUECKON
cucrteMe. CTpOECHHE BEIECTBA: XMMHUYECKasl CBA3b M KPUCTAIUINYECKAS] PEIIETKA. 3aBUCUMOCTh
CBOMCTB 00pa30BaHHBIX 2JIEMEHTAMH MPOCTHIX BEMIECTB (METAJIOB, HEMETAIIOB, OJArOpOIHBIX
ra3oB) OT IIOJIOKEHHUS 3JIEMEHTOB B MEPUOJMYECKOU cHucTeme. THUMOoJIOruss HeOpraHuyecKHUX
BEILIECTB, Pa3/ICJICHUE UX Ha KJ1acchl U rpynmnsl. [IpencraBurenu.

[Ipu3Haky M ycioBUs NMPOTEKAHUSI XUMHUUYECKUX peakuuil. TUIIOIorus XuMUYECKUX peakuui
o pa3IMYHbIM MIPU3HAKAM. Peaknun MOHHOI'O oOMeHa. OKuCIUTENBHO-
BOCCTAHOBUTEJIbHBIEC PEAKIINH.

XUMUYECKUE CBOMCTBAa TMPOCTBIX BEHIECTB. XapaKTEpHbIE XUMHUYECKHE CBOWCTBA
coneo0pa3ymoIIUX OKCHIOB, THUIAPOKCHUIOB (OCHOBAHUU, KHUCIOPOJCOJEPKAIIMX KHUCIOT U

aM(}OTEepHBIX THAPOKCUJIOB), COJICH.



8 ki1ace

TemaTnyeckoe MIIAHNPOBAHUE

Ne Tema KosnyecTBo KouunyecTBo KouunyecTBo JJIeKTPOHHBbIE
4acoB NPAKTHYECKUX KOHTPOJbHBIX (zudposbie)
pador pador oOpa3oBaTe/ibHbIe
pecypchbl
1 HauanbHble MOHATHS U 3aKOHBI XUMHH 20 3 1 bu6siunoTteka [JOK
https://m.edsoo.ru/7f418
37c
bubauoTteka LIOK
https://m.edsoo.ru/7f418
37c
2 Baxkueiiue npencraBuTeN HEOPraHMIECKUX 18 3 1 bubauoTteka LIOK
https://m.edsoo.ru/7f418
BeniecTB. KoruecTBeHHBIC OTHOIICHHS B XUMUH. 37c
3 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COSTUHEHUN 10 1 1 Bu6auoTeka LJOK
https://m.edsoo.ru/7f418
37c
4 [leproauueckuii 3aKoH U NepUOANYECKAs 8 BbubauoTteka LIOK
cucTeMa XUMMHU4YeCKux annemMeHToB [, U. httDs://m.egl ;(c:)o.ru/7f418
MenneneeBa. CTpoeHue aroma. -
5 Xumudeckas cBsi3b. OKHCITUTEIHLHO- 8 1 bu6sunoreka [JOK
https://m.edsoo.ru/7f418
BOCCTAaHOBUTEIHHBIC PEAKITHH. 37c
PesepBHOe Bpems 4



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Uroro:

68 | 7 4

Homep XapakTepucTHKA OCHOBHBIX BU/I0B HUcnonb3oBanHue o0pyIoBaHUA
YPOKa OcHoBHoOe coep:kaHHe | J1esiTeJIbHOCTH yyamuxcs (Ha ypoBHe yuyeOHbIX | «Touka pocta»
Tema ypoka
n/n ypOKa AericTBU)
aop
HavanbHble NOHATHSA U 3aKOHBI XuMuu (20 1)
1 [Ipeamer xumumu. Tena u BEILIECTBA. ObvscHamb, 9TO TPEAMETOM U3ydeHHs] XUMuu | JlaTunk TeMIIepaTypbl
5.09 | Ponp xumuu CaoiicTBa BEIIECTB. | SIBISIFOTCSI ~ BEIIECTBa,  WUX  CBOMCTBa M | (TEpMOIMAPHBIii), CIUPTOBKA
B )KM3HU Y€JIOBEKa OTasioHHbIe  (PU3MUYECKHUE | IPEBpAIICHUSI.
CBOICTBa BEIIECTB. Paznuyams Tena u BemiecTBa, BEIIECTBA U
Matepuaiibt Marepuabl.
Y MaTepHaIOBE/ICHNUE. Yemanasnueamo MPUYUHHO-CIIECTBEHHBIE
XuMuyeckue SBJICHUS. | CBSI3M MEXJAY CBOMCTBAMM BELIECTB M HX
Poney xumuum B KU3HU | IPUMEHEHUEM.
COBPEMEHHOr0 0O0IIecTBa. Xapaxmepuszoeamb MOJIOKHUTEIBHYIO u
OtHomeHue oOIIeCTBa K | OTPUIATENIbHYID  POJb  XUMHU B KH3HU

XUMHUHM: XeMOopWiIusd U
xeMooous.
JdemMoHcTpanuu.

KOJ'IJ'ICKI_II/ISI MaTCpHrajIoB U

COBPEMEHHOT0 00I1eCTBa.

Apeymenmupoéams ~ CBOIO  TO3HUIMIO  TI0O

OTHOILIEHHIO K XeMOo(pmInu U xeMohoouu

https://resh.edu.ru/subject/lesson/1521/start/



https://resh.edu.ru/subject/lesson/1521/start/

U3JeIUi U3 HUX.
JlabopaTopHble

ONbITHI. 1.

O3HaKoMIICHHE

C KOJIJICKIUEHn

1ab0paTOPHOM MOCY/IBI

7.09

Metonsl

XUMHHN

HU3YyUCHUA

Mertobl U3yUCHUS
XHMUH. HaGmonenue.
OKCHEPUMEHT

MogaenupoBanue. Moaenu
MaTepuaibHbIe
(BelLleCTBEHHBIE) "
3HAaKOBbBIE (CUMBOJIbHBIE).
demoncrpaunu. Mozaenu,
HCIIOJIb3YEMbIE Ha YpPOKaX
¢buszukd, OWOJIOTHH U
reorpadpun. OOBEMHBIC U
IapOCTEPKHEBBIE MOJIENHU
HEKOTOPBIX ~ XUMHUYECKHUX

BEIIECTB. Monemn

Xapaxmepuzo6ams OCHOBHBIE METOJIbI W3YyYCHHS
€CTeCTBEHHO-HAYYHBIX JUCIUILINH.

IIpusooums IpuMeEpbl MaTEPUANBHBIX U
3HAKOBBIX, MJIM CHMBOJIBHBIX, MOJICIICH,
UCTOJIb3yEeMbIX Ha YPOKax (PU3UKH, OMOIOTUU U
reorpaduu.

Cobupamb 00bEMHBIE U IIAPOCTEPIKHEBBIE

MOJCIIN HCKOTOPBIX XUMHWYCCKUX BCILICCTB




KPUCTAININYCCKUX

pemeToK
3 ArperaTHble l"a3bl. Kunkoctu. | Paznuuams Tpu arperaTHbeIX COCTOSIHMS BellecTBa. | JlaTyuk TemmepaTypsl IIATUHOBBIM,
12.09 cocTosiHuA BemmecTs | TBépasle BellecTBa. | Yemanasausamo B3alMOCBS3b MEXIY | TEPMOMETP, DJIEKTpUYECKasl ININTKA
Bxonnas B3aumublie IIEPEXO/Ibl | arperaTHBIMUA COCTOSIHUSIMU Ha OCHOBE B3aMMHBIX

KOHTpOJIbHast paboTta

BC€IICCTBA us3 OJJHOI'O

arperaTHoro COoCTosHHA B

Ipyroe: BO3TOHKA
(cybnumarius) u
JecyOMManus,
KOHICHCAIIHS u
UCITIapCHHE,
KPHUCTATU3AIUS u
TUTaBJICHUE.
JdemMoHcTpaumu.

Cobupanue mpubopa s

MOJIyYEHUS rasa u
IIpoOBEpKa ero
TepPMETUYHOCTH.

Bo3sronka CyxXoro JibJaa,
noja nin Ha(bTaJ'II/IHa.

ArperatHple  COCTOSTHUS

NEPEeX00B BEIIECTBA.
Hnnrocmpuposams B3aMMHBIE TIEPEXObI BEIIECTB
IpUMEpaMHU.

Habnrooams XuMUYECKUN SKCIIEPUMEHT U Oelamb

BBIBOJIBI Ha OCHOBE HAOJIIOACHUI




BOJIBI.

JlaboparopHble ONBITHI.
2. IIpoBepka
FepMETUYHOCTH Tpubopa

JUIA TOJIYUCHUA I'a30B

Ipaxmuueckas [IpaBuna TexHuKu Pabomams ¢ maboparopueiM oOopynoBaHueM | JlaTumk TEMIIEPATYPhI
4 paboma 1 0e301acHOCTH U W HarpeBaTeIbHBIMU MPUOOPAMU B COOTBETCTBUH | (TEPMOIAPHBIN)
14.09 HEKOTOpPBIC BUJIbI padOT B | C NMpaBUJIaMU TEXHUKH O€301TaCHOCTH.
XUMHUYECKOH J1abopaTopuu | Beinoanames  NPOCTEUIIME  MaHUNYISALUU  C
(xabuHEeTe XUMUHN) 1a00paTOPHBIM 000pyI0BaHUEM: c
1abOpPaTOPHBIM IITATUBOM, CO CIIUPTOBKOM
Jlomawinuti Habmronenue 3a ropsimieit | Boinoinsams 6€30MacHble B JOMAITHUX YCIOBUSIX
9KCnepumeHm CBEUOM 9KCIIEPUMEHTBHI, IPOBOIUTH HAOIIOACHUS 3a
ropsIEN CBEYOM.
Ogopmrsams OTYET O NPOAETaHHOM paboTe cC
WCIIOJIb30BAaHUEM PYCCKOTO (POIHOTO) S3bIKA H
SI3BIKA XUMHUH
5 dusnueckue dusnueckue snenns. | https://resh.edu.ru/subject/lesson/1522/main/
19.09 | aBieHns — Kak Yuctele  BemiecTBa U
OCHOBA pa3/ieJieHus] | cMecH. | OMOreHHbIe U



https://resh.edu.ru/subject/lesson/1522/main/

cMeced B XUMUH

reTepOreHHBIC CMecH.
Cwmecnu razoo0OpasHeble,
JKUJIKUE U TBEpIBIE.
Crioco0sbt paszeneHus
CMeCei: MEeperoHKa, WM
JTUCTUIUISALNS,
OTCTaNBaHUE,
(buIbTpOBaAHUE,
KPHCTAJUTN3AIHS WITN
BBIITAPUBAHUE.
Xpomarorpadus.
[Ipumenenue ITUX
croco0oB paszeneHus
cMmeceil B nabopaTtopHOit
NpaKTHKE, Ha
IPOU3BOJICTBE U B OBITY.
JleMoHCTpALUH.
Pa3nenenne JIBYX
HECMEIIMBAIOTIUXCSI
JKUJKOCTEH € IIOMOLIBIO
JIETUTENIbHOH ~ BOPOHKHU.

Huctmmisaitop u - ero




pabora. YcraHOBKa A
¢wibTpoBaHMs  u €€
pabora. YcraHoBka A
BBIITAPUBAHUS u e
pabora. Kosutekus
OBITOBBIX MPHOOPOB ISt
¢GuIbTpOBaHUS ~ BO3IyXa.
Paznenenne  kpacsiero
BemiecTBa (uomacrepa ¢
MIOMOIIIBIO MeTo/1a
OyMasKHOU
xpomarorpadumu.
JlabopaTopHbie ONBITHI.
3. O3zHakoMJIeHHE
C MHHEpaJIaMH,
o0pa3ylomuMi  TPaHUT.
4. IlpurotoBneHue
reTepOreHHON cMecH
TIOPOIITKOB cepsl c

JKCJIC30M U UX pa3ACIICHUC

21.09

Ilpakmuueckasn

paboma 3 (ananoe

AHann3 1MOYBEI

Pabomams ¢ nabopaTopHblM 000pYyJOBaHUEM

" Harp€BaTCJIbHbBIMHA npn6opaM1/1 B COOTBETCTBUU

Jatumx AIIEKTPONPOBOIHOCTH,

1M (pOBOKH MUKPOCKOIT




pabomwl «Ouucmka

NOBAPEHHOU CONUY)

C MpaBHJIaMH TEXHUKH O€30MIaCHOCTH.
Buvinonnams mpocteiimme npuémbl  0OpalieHus
o0opynoBaHUEM:

¢ JIabOpaTOPHBIM BOPOHKOI,

(GUIBTPOM U CIIUPTOBKOM.

Habnooams 33 CBOWCTBAMU  BEIIECTB U
MIPEeBPAICHUSIMH, MPOUCXOSIIUMU c
BEIIIECTBAMH.

Onucvléams ~ XAMHYECKHH  JKCIEPUMEHT ¢

MOMOIIBI0 PYCCKOTO (POAHOrO) s3bIKa M S3BIKA
XUMHUH.
/Jlenams BBIBOJBI 1O pe3yibTaTaM IPOBEIEHHOTO

OKCIICPUMCHTA

26.09

AToMHO-
MOJIEKYJIIPHOE
YYEHUE.
XUMHYECKHEe

OJICMCHTbBI

XUMHUYECKUE  BJIEMEHTHI.
ATOMBI ¥ MOJIEKYJIBI.
IIpocteie u  clnoXHBIE
BEILECTBA.  AJIOTpONus

Ha IpUMEPE KUCIOPOJA.
OcHOBHBIE TTOJIOKEHUS
ATOMHO-MOJIEKYJISIPHOTO

yuenus. Monbl. Bemjecrsa
MOJIEKYJISIPHOTO u

HEMOJIEKYJIIPHOTO

O0vscHAMb, 9TO TAKOE XUMHUYECKUH DJIEMEHT,
aToOM, MOJIEKYJIa, aJUIOTPOTIHS, HOH.

Paznuuamos mpocThie U CIOKHBIE BEIIECTBRA,
BEILIECTBA MOJIEKYJISIPHOTO U HEMOJIEKYIISIPHOTO
CTPOEHHUS.

Yemanasnueames TpUIMHHO-CIIEACTBEHHBIE CBSI3U
MEXy COCTaBOM MOJIEKYJI U CBOMCTBAMH
QITOTPOITHBIX MOAU(HKAINI KUCIOPOAA.
Dopmynruposams OCHOBHBIE MTOJIOKEHUS AaTOMHO-

MOJICKYJIIPHOTO YUYCHHS




CTPOCHHSI.
JemoncTpauuu. Mopaenu
AJUIOTPOITHBIX
Moupukanuii yrnepoaa u

cepsl. [lonydyenue o3oHa

28.09
3.10

3HAaKH XMMHYECKHX
DJICMCHTOB.
Ilepuonuueckas
Tabimna
XUMHYECKHUX
9JICMCHTOB

a. N

Menneneena.

3HaKu (cuMBOJIBI)
XUMHYECKUX 3JIEMEHTOB.
Wudopmanus, KOTOpYIO
HECYT 3HAKH XMMMUYECKUX
3JIEMEHTOB. OTHMOJOIHS
Ha3BaHUU HEKOTOPBIX
XUMHYECKUX 3JIEMEHTOB.
[Tepuonuueckas Tabauma
XUMHYECKHUX

A N

KOPOTKONEPHUOHBIN 51

9JICMCHTOB

Menneneena:

JUIMHHONIEPUOAHBIN
BapuaHthl. Ilepuogel u
TPYIIIIBL. I'maBHas u
noOoyvHas MOArPYIIIHI,
wii A- u b-rpynnsl

OtHocHUTEIbHAS aTOMHAS

Haszvieamo n 3anucvieams 3HAKA XUMUYECKUX
3JIEMEHTOB.

Xapaxmepuzoeams nH(POPMALHIO, KOTOPYIO
HECYT 3HAKM XMMUYECKHUX JIEMEHTOB.

Onucvieams CTPYKTYpY NEPUOJUUECKON TaOIULIbI
xumuueckux anemeHToB .M. Meneneena.
Obvscuames STUMOJOTHYECKHE Hayalla Ha3BaHUH
XUMHUYECKUX DIEMEHTOB U UX OTAEIBHBIX IPYIIIL.
Paznuuamo KOPOTKOIIEPHUOIHBIN u
JUIMHHOTIEPUOAHBIA  BapUaHThl IMEPUOANYECKOMN

cucremsl /. 1. Menneneena

https://resh.edu.ru/subject/lesson/1486/start/
https://resh.edu.ru/subject/lesson/2053/start/



https://resh.edu.ru/subject/lesson/1486/start/
https://resh.edu.ru/subject/lesson/2053/start/

Macca.

JlemMoHCTpanmu.
ITopTpeTsl 178 S
bepuennyca u . U.
Meuneneesa.
Kopotkonepuoausli u
JUTMHHOTIEPUOAHBIN
BApPUAHTHI IEPUOINYECKON

CHCTEMBI J1. n.

Mennenecena

10—11
5.10
10.10

XUMHUYECKHUE

bopMyIibI

Xumudeckue — (GOpMyIIBL

Nunexcor "
KO3 PUIIUEHTHI.
OTHOCHUTENLHAS
MOJIEKYJIIpHAS macca.
MaccoBas JOJIs

XUMHYECKOTO JJIEMEHTA B
COEJIMHEHUHU.

Wudopmanusa, KoTOpyro
HECYT XUMHUYECKHE

bopmyIbI

Omobpaxcams COCTaB BEIIECTB C TOMOIIBIO
XUMHAYECKHX (POPMYIL

Pa3znuuams unnekcb! 1 K03 GUITUEHTHI.
Haxooums ~ OTHOCHTENBHYIO  MOJEKYJSIPHYIO
Maccy BEIIECTBA U MAaCCOBYIO JIOJO XUMHUYECKOTO
AJIEMEHTA B COCTUHEHHH.

Tpancauposams uHPOpPMALIMIO, KOTOPYIO HECYT

XUMHYECKHE (HOPMYIIbI

[Tpubop TSt

QJICKTPHYCCKHUM TOKOM

OITIBITOB




12—13

12.10
17.10

BajeutHocTh

BamenTHOCTS.
CrpykrypHast  dopmyna.
XUMHYECKHE DJIEMEHTHI C
IMOCTOSTHHOM u
MepEMEHHOMN
BaJICHTHOCTBIO. BriBox

(bopMynbl coeMHEHHS MO
BaJICHTHOCTH.
Onpenenenue
BaJICHTHOCTH

3JIeMEeHTa

XUMHUYCCKOI'o

no ¢opMyne BelecTBa.

CocraBiieHre  Ha3BaHHUH
COCIMHEHNH, COCTOSIINX
nu3 ABYX XUMHUYCCKUX
3JIEMEHTOB. 3aKkoH
MMOCTOSIHCTBA cocTaBa
BEIICCTB.

JdemoHcTpaumu.
Konctpynpoanue
IapOCTEPIKHEBBIX

MOJIENEN MOJIEKYJT

ObwsicHAMb, YTO TAKOE BAJIEHTHOCTD.

Tonumams OTPAXKCHUC TMOpdAKa COCAUHCHUSA

aTOMOB B MOJICKYJIaX  BCHICCTB IOCPCACTBOM

CTPYKTYPHBIX (hOPMYIL

Ymemv cocmaesnamo COEIMHEHUN

hopmyIb
10 BAJICHTHOCTH W onpeodeisimb — BaJCHTHOCTb
3JIeMeHTa 1o (hopMmyIie ero CoeTMHEHUs

https://resh.edu.ru/subject/lesson/1520/start/
https://resh.edu.ru/subject/lesson/1487/start/



https://resh.edu.ru/subject/lesson/1520/start/
https://resh.edu.ru/subject/lesson/1487/start/

14
19.10

XUMHYECKHE

peakiuu

XuMu4yecKue peaKkuum.
PeareHTsl ©  NIpPOIYKTHI
peaKkuuu. IIpusnaku
XUMHYECKHUX peaxkuuil.

VYcnoBusi ux mnpoTeKaHus
U TpekpaiieHus. Peakuuun

TOPEHUS. TernmoBon

s dexr

SKSOTGPMHIIGCKI/IG n

pCaKIuu.

SHJIOTEPMHUYCCKHUEC
peakium.

JdemoncTpauuu. Annapar

Kunna. Paznoxenue
ouxpomara aMMOHWUSI.
I'openne cepsl "

MarHueBOH JICHTHI.

JlabopaTopHbIe ONBITHI.
S. Bsaumoneiicteue
pacTBOpOB XJopuaa
HaTpUs U UOAUJA Kalus C
pacTBOpoM HUTpaTa

cepebpa. 6. Ilomyuenue

Xapakmepuz06amb XUMHYECKYIO PEAKLIUIO U €€
YYaCTHUKOB (peareHThbl U MPOLYKTHI PEAKLIUH).
Onucviéamsv NIPU3HAKU U YCIOBUS TCUCHHUS
XUMHUYECKHX PeaKLuil.

Pasnuuame HK30TEPMHUECKHUE u

OHAOTCPMHUYCCKUC PCAKITNH.

Coommnocume peakuuu TOpEeHUs u
9K30TEPMHUCCKHUE PEAKIIHH.
Habnwooamo u ONUCHIBANb XUMHYECKUAI

SKCIEPUMEHT C TOMOIMIBI0 PYCCKOTO (POIHOTO)
A3bIKA U A3bIKA XUMHWU

https://resh.edu.ru/subject/lesson/1485/start/

JlaTuuk TeMneparypsl IaTUHOBBIN



https://resh.edu.ru/subject/lesson/1485/start/

ruapokcuaa  menu(ll) wu
€r0 B3aHMMOJEHUCTBHE C

CEpHOM  KHCIOTOH. 7.

BzaumoneiictBue
pacTBopa COJIBI c
KHUCJIOTOH

15—16
24.10
26.10

XUMHUYECKHUE

YpPaBHCHU

3aKOH COXPAHEHHSI MacChl
BELIECTB. XnuMuyeckue
ypaBHeHus. CocraBiieHue
XUMUYECKHX YpPaBHECHMI.

Wndopmanms, KOTOpyrO

HEeCET XUMHUYECKOe
YpaBHEHHUE.
JdemoHcTpaumu.

[TopTpetsr M. B.
JlomonocoBa u A. JL
JlaByasbe. I'openue
docdopa. OnBITHI,
WUTIOCTPUPYIOIINE 3aKOH
COXpaHEHUs Macchl
BELIECTB.

JlaGopaTopHble ONBITHI.

Dopmynuposams 3aKOH COXPAHEHUS MACCHI
BeniectB. Cocmagisams Ha €ro OCHOBE
XUMHAYECKHE YPABHCHUSI.

Tpancruposams MHPOPMAITUIO, KOTOPYIO HECYT
XUMHUYECKHUE YPAaBHEHUSI.

DKCIEPUMEHTAIIBHO 100MEepHcOams
CIPaBETMBOCTh 3aKOHA COXPAHEHUS MACCHI
BEIIECTB

https://resh.edu.ru/subject/lesson/1519/start/



https://resh.edu.ru/subject/lesson/1519/start/

8. IIpomepka  3akoHa
COXpaHEHHUs MacChl
BEIIECTB HA  IpuUMeEpe
B3aUMOJICHCTBUS IIETOYU
u kucinotel. 9. IIpoBepka
3aKOHa COXpaHEHUs
Macchbl BEILIECTB Ha

IMpuMEpPe B3aUMOICUCTBHUS

IEI0YN " COJIN

xenesa(lll)
17—18 | Tumel xumuveckux | Kimaccuuxarmmst Knaccugpuyuposams xummdeckue peakuuu 1o | Jlatuuk  pH, mo3atop  oObéma
7.11 peakuui XUMHYECKHX peaklUi Mo | MPU3HAKy 4YHClIa M COCTaBa pEareHTOB U | JKUJIKOCTH, OropeTka, JTaT4YUK
9.11 COCTaBy u YHCITy | MPOAYKTOB. TEMIIEpaTyphl TJIATUHOBBIN, TaT4YHK

peareHTOB M TMPOIYKTOB.
Tumsr XHUMHYECCKUX
peaKuui. Peaknuu
COEIMHEHMS, PA3I0KEHUS,
3aMeEIcHUsT HW  OOMeHa.
Karanusatopsl.

JdemoncTpanuu. ['openue
docdopa, pacTBOpeHHE

IIPOJIYKTa TOPEHHS B BOJIE

Xapaxmepuzoeams ~ poilb  KaraauszaTtopa B
MPOTEKAHUN XUMHUYECKOHN PEaKIlHy.

Habnooamo H ONUCHIBAMDb XUMHYECKHAHN
JKCIIEPUMEHT C MOMOIIBI0 PYCCKOTo (POTHOTO)

SA3bIKa U sI3bIKa XUMHHU

JaBJICHUs, MarHUTHas1 MEIIaJIKa




n HCCIICOBAHUE
MOJIy4eHHOTO  pacTBOpa
JTAKMYCOM.

Bs3auMozeiicTBue CosTHOU
KUCJIOTHI c LIMHKOM.

[lTonyuenne rugpoxcuna

meau(ll) U €T0
pasiioKeHUE npu
HarpeBaHUH.

JlabopaTopHble ONBITHI.
10. Paznoxenue
nepoKkcuaa BOAOpoJaa C
MTOMOIIIBIO OKCHJIa
mapranma(lV).

11. 3amemenue xKene3om

ME€JU B METHOM KYIIOpOCe

19 [ToBTOpeHue TectupoBanue, pemieHne
14.11 1 00001ICHUE TEMBL. | 3a/1a4 U BBHITIOJHEHUE
[ToaroroBka k YIPaKHEHUH 10 TeEME
KOHTPOJIBHOU
pabote
20 Konmponvnas paboma 1 no teme «HauanbHble MOHATHS U 3aKOHBI XUMUW)




16.11

Ba:xuneiimue npeacraBuTe/ M Heoprannveckux Bemects. KosmyecrBenubie oTHOmMEeHHs: B xumuu (18 1)

21 Bo3nyx u ero coctaB | CocraB Bozayxa. [lonarue | Xapakmepuzosams 00bEMHYIO 10110 KOMIoHeHTa | [Ipubop s ompeneneHus cocraBa
21.11 00 06BeMHOI 1011E () TaKOM NPHUPOJIHOI Ta30BON CMECH, KaK BO3JIYX, U | BO3IyXa
KOMITOHEHTA IIPUPOIHON | paccuumviéams 00BEMHYIO OO 110 00BEMY TOM
ra3zoBOM CMeCH — CMecCH.
BO3/yXa. Onucviéams 00bEMHBIN COCTaB aTMOCHEPHOTO
PacueT 00béMma BO3/yXa U NOHUMAMb 3HAYCHHE TIOCTOSTHCTBA
KOMIIOHEHTA ra30BOU 3TOr0 COCTaBa I 310POBbA
CMECH T10 €ro 00bEMHOMN
JI0JIe 1 HA00OPOT.
JdeMoHcTpanmm.
Onpenenenue
COJIepKaHUsI KACIOpO/Ia B
BO3/IyXe
22 Kucnopon Kucnopoa. O30H. Xapaxkmepuszoéams  030H, Kak amgorponHyto | [IpubGop 1 ompeneneHus cocrasa
23.11 [Tonyyenue kucnopona. MOAU(UKAIIIO KACIOPOa. BO3/1yXa
Cobupanue u Onucvieamy ~ QuU3NYECKUe U XMMHUYECKHE

pacro3HaBaHUe
KHCIOpoaa. XUMUYECKHE
CBOICTBA KHCIIOPO/IA:

B3aMMOJICHCTBHE C

CBOICTBa, MMOJIy4€HNE U TPUMEHEHNE KUCII0pO/ia C
WCIIONB30BAHUEM PYCCKOTO (POAHOTO) SI3bIKA M
SI3BIKA XUMUH.

Yemanasnueamo MPUYIUHHO-CJIICACTBCHHBIC CBA3U




MeTallJlaMH, HeMeTallJlaMu
U CIIO)KHBIMU
BEII[ECTBAMH.
[Tpumenenue kucaoposa.
KpyroBoport kucinopona B
pUpPOJIE.

JlemMoHCTpanmu.
[Tomyuenue kuciaopoaa
pa3ioXKeHHEM
nepMaHTraHaTa Kajaus u
MEePOKCHUIA BOJAOPOIA.
Cobupanue Kucnopoaa
METOJIOM BBITECHEHHUS
BO3JlyXa U BOJIBI.
Pacno3znaBanne
kuciopoja. I'openue
MarHus, *ele3a, yris,
cepsl U ocdopa B

KHCIIOpO/Ie.

MeXay (QU3NYECKUMHU CBOWCTBAMHU KHCIOpPOJA U
croco0amMu ero cooupaHus.

Ilpogooums W HabaoOoamv  XUMHAYECKUN
9KCIIEPUMEHT [0 TOJY4YEHHUIO, COOUpPaHUI0 H
pacrmo3HaBaHHIO  KHUCJIOpoJa € COOJIOJCHHEM
NpaBUJI TEXHUKH Oe3omacHocTH. Onucvieamy
XUMHYECKUN SKCIIEPUMEHT

https://resh.edu.ru/subject/lesson/2447/start/
https://resh.edu.ru/subject/lesson/2446/start/



https://resh.edu.ru/subject/lesson/2447/start/
https://resh.edu.ru/subject/lesson/2446/start/

23
28.11

Ilpakxmuueckasn

paboma 4

[Tomydyenue, coOupanue u
pacrio3HaBaHUE

KHCIIOpo/ia

Pabomamwv ¢ 1mabopatopHbIM 00OpYAOBaHUEM U
HarpeBaTelbHBIMH PUOOpPaMU B COOTBETCTBUU C
MpaBUJIAMU TEXHUKHU 0€3011acCHOCTH.

Buvinonnsams npocreiime npuémbl oOpareHus ¢
Ja00paTOpHBIM  000PYIOBAaHUEM: cobuparb
npuboOp IJs TOJNYYEHHUs Ta30B, MPOBEPSATH €ro
TepPMETUYHOCTh M HCIIOJIB30BaTh JJISl TOJYYEHUS
KHCJIOPO/a.

Cobupams  KHCIOPOJ, METOJAOM  BBITCCHEHHSI
BO3/yXa U pACNO3HABAMb KUCTIOPOO.

Habniwoams  3a  CcBOWCTBaMH  BEIIECTB U
SIBIICHUSIMU, TIPOUCXOJISIIIUMHU C BEIIIECTBAMH.
Onucviéams ~ XUMHUYECKUW  OKCIIEPUMEHT  C
MIOMOIIBI0 PYCCKOrO (POJHOT0) SI3bIKa M S3bIKA
XUMUH.

Cocmasnamo OTUET o pe3ynpTaTam

HpOBeI[éHHOFO OKCIICPUMCHTA

JlaTuuk TeMneparypsl IaTUHOBBIN

24
30.11

OKCHIBI

Oxcupanl. HazBanus
okcnaoB. CocTaBieHHUE
dbopMyIT OKCHIOB IO UX
Ha3BaHUSIM.

[IpencraBuTenn OKCHIOB:

Buioensimsb cylecTBeHHbIE IPU3HAKA OKCHJIOB.
/Jlasamb Ha3BaHUS OKCHUJIOB MO UX (popmymnam.
Cocmagnams ~ GOpMydBl  OKCHUAOB IO  HX
Ha3BaHMSIM.

Xapakmepuszoeamv ~ TaKMX  IpeJCTaBUTENEH

[MudpoBoit MUKpPOCKOIT




BO/JIa, YTJIEKUCIIBIN Ta3,
HETraléHast U3BECTb.
JleMOHCTpALHH.
Konnekuus okcusios.
JlaGopaTopHble ONBIT.
12. IlomyTHEHUE
U3BECTKOBOM BOJBI IIPU
MPOIYCKaHUU

YTJICKHUCIIOTO I'a3a

OKCHJIOB, KaK BOJIa, YIJICKUCIIBINA Ta3 U HerameéHas

HN3BCCTH

25
5.12

Bonopon

Bonopoa B mpupoze.
dusnyeckue u
XUMUYECKHUE CBOKCTBA
BOJIOPO/1a, €r0 MOJIYYEHUE
U IpUMEHEHUE.
JdemMoHcTpaumu.

[Tony4enue, cobupanue u

paciio3dHaBaHue BOAOpOaa.

I'openue Bogopoa.
Bzanmopeiictre
BOJIOPO/Ia C OKCHUJIOM
menu(ll).

JlaGopaTopHbie ONbIT.

Xapaxmepuzosams COCTaB MOJICKYJIBI,
(du3nUecKre ¥ XUMUYECKHE CBOMCTBA, MOTydCHUE
1 IPUMEHEHHE BOJIOPO/IA.

Ycemanasnueams NPUUMHHO-CIIEACTBEHHBIE CBSI3U
MeXTy (PU3UYECKHMH CBOWCTBAMH H CIIOCOOaMuU
coOupaHdsi BOAOPOJA, MEXAY XHUMHUYECKUMHU
CBOMCTBaMH BOAOPOJIA M €TO IPUMEHEHHEM.
Ilposooums ~ u  HabmoOoamvb ~ XUMUYECKUH
IKCIIEPUMEHT 110 TIONYYCHHIO, COOMPAHUIO H
pacro3HaBaHHWIO BOJOpPOJIa C  COOJIOJCHHEM
MpaBWJI TEXHUKU Oe3omacHocTH. Onucwvisamo
XUMHYECKUI YKCIIEPUMEHT

https://resh.edu.ru/subject/lesson/3119/start/

JlaTuuk TemiiepaTypsl INIATHHOBBIN



https://resh.edu.ru/subject/lesson/3119/start/

13. [Tonydyenue BogopoIa
IIPY B3aUMO/ICHCTBUU
UHKA C COJITHOU

KHUCJIOTOH

26
7.12

Ilpakmuueckasn

paboma 5

[lonyuenue, cobupanue u

paciio3HaBaHHC BOJOpOAa

Pabomams ¢ naGopaTopHBIM 000pyIOBaHHEM U
HarpeBaTelbHbBIMM IPUOOpPaMU B COOTBETCTBUU C
IIPaBUJIAMU TEXHUKHU 0€30I1aCHOCTH.

Buvinonnams npocreiiimme npuémsl oOparmeHus ¢
1a00paTOpHBEIM  000PYIOBAHHUEM: cobuparb
npubop s TMONyYeHUs Ta30B, MPOBEPSATH €ro
TepMETUYHOCTh M MCIIOJIb30BaTh JJISI MOJTYYEHHUS
BOJOpPOJA.

Cobupams  BOIOPOJ  METOJOM  BBITECHEHUS
BO3/yXa U pacno3Hasams 6000poo.

Habnwooams 3a  CBOHCTBAMH  BEIIECTB U
SIBJICHUSIMH, TIPOUCXOISIIIIUMHE C BEIIECTBAMH.
Onucvlieams ~ XUMUYECKUH  DKCIIEPUMEHT  C
MOMOIIBI0 PYCCKOrO (POJHOTO) SI3bIKa M SI3bIKA

XUMHHU.




Cocmasnamo OTYET o pe3yapTaTam
IIPOBEAEHHOIO 3KCIIEPUMEHTA
27 Kucnotsr Kucnotsl, ux coctaB M UX | AHanu3Uposams COCTaB KUCIOT. Hatuuk pH
12.12 KJaccuukarms. Pacnosnasamo KHACJIOTBI C IIOMOLIBI0
Wnpukaroper. Tabnuna HUHJMKaTOPOB.
pactBopumoctu. CepHas u | Xapakmepuzogams  TPEACTaBUTENCH  KHCIOT:
COJISIHAsl KUCIIOTHI, UX CEPHYIO U COJISHYIO.
CBOiicTBa U puMeHeHue. | Onpedenamo pPacTBOPUMOCTH COCTMHEHHIA
JleMOHCTpAIUH. C TIOMOIIBIO TA0JIHUIIBI PACTBOPUMOCTH.
Komtekmus MUHEpaIBHBIX | Ycemarnasnueams TPUIMHHO-CIICICTBEHHBIC CBS3H
kucnort. [IpaBuino MEX1y CBONCTBaMH CEPHON U COJITHOH KHUCIIOT H
pa3baBiieHus cepoi 00JacTIMH UX PUMEHEHHUS.
kucyoTel. Jlaboparopuslie | Ocoznasamo HEOOXOUMOCTh coOroIeHus
onbIT. 14. Pacno3naBanue | mpaBmJl TEXHUKHA O€30MACHOCTH TIpU padoTe C
KHUCTIOT C TIOMOIIIBIO KHCIIOTaMH
WHIANKATOPOB
28 Comm Conwm, UX COCTaB | Xapaxmepuzoeams ~ comu  Kak  nOpoxaykTel | JlaTumk pH
14.12 Ha3BaHUsA. PaCTBOPUMOCTE | 3amMenieHusi BOAOPOJa B KUCIOTE HA METAJLI.

COJIEH B BOJIE.
[IpencraBurenu cosnei:

XJIOpU]T HAaTpusl, KapOoHAT

3anucvieams HOpMyIIBI CONEH IO BaJIEHTHOCTH.
Has3zvieams conmu no Gpopmynam.

HUcnonvzosams TabaMIly pacTBOPUMOCTU IS




Kanbus, pocdar
KaJIbIIHs.
JleMoHCTpaLUK.
Konnexuus COJIEN.
Tabmuma pacTBOPUMOCTH
OCHOBaHMH, KHCJIOT |

coJieil B BoJE

XapaKTEPUCTUKHU CBOMCTB COJICH.

1Iposooums pacué€Tsl 0 GopMynam Coei

29—30
19.12
21.12

KonnuectBo

BCIICCTBA

Yucno ABoraapo.
KonnyectBo  BemecTBa.
Monbs. Mousipas Macca.
Kpatnbie € IMHUIIBI

HU3MCPCHUA KOJIN4YCCTBa

BEIlIeCTBA — MMIIJIUMOJIb
u KHAJIOMOJIb,
MUJJTAMOJIIPHAS n
KWUJIOMOJIIpHAS MaccChl
BEIIIECTBA.

Pacuérn C

HUCIIOJIB30BAHUEM ITOHATUN
«KOJIMYECTBO BEILIECTBAY,
«MOJISIpHAs Maccay,

«4HCIO ABOTAAPO».

Obvsicrsame TIOHATHS «KOJIHYECTBO BCIICCTBA»,
«MOJIb», «YHUCJIO ABOF&I[pO», «MOJIAPHAA Maccay.
Pewamo 3aga4ud C HCIIOJIb30BaHHEM MOHSITHMN
«KOJIMYECTBO BCHICCTBA», «MOJIIpHAsA Maccay,

«YHUCI0 ABoraz[po

https://resh.edu.ru/subject/lesson/2063/start/



https://resh.edu.ru/subject/lesson/2063/start/

JdemoHcTpaumu.

Hexoropsie METaJIbI,
HEMETAJUIBl U COCIUHEHUS
C KOJIMYECTBOM BELIECTBA,

paBHBIM | MOJIb

31
26.12

Momnsipublii 00bEM

ra3oB

3aKoH ABorazpo.
MomnsipHbiit 00BeM
ra3oo0pa3HbIX  BEIIECTB.
OtHocUTeNbHAS

IIJIOTHOCTD rasa 10

Ipyromy rasy.

Kpathsie €IMHULIBI
U3MEPEHUS —
MUJUTMMOJISIPHBII u

KWJIOMOJISIPHBI ~ 00bEeMBI
ra3000pa3HbIX BEIIECTB.

Pacuérnl C
HCIIOJIF30BAaHUEM ITOHATHH
«KOJIMYECTBO BEIIECTBAY,
«MOJIsIpHast Maccay,
«MOJISIPHBII 00bEM

ra3oB», «YHCIIO

Obvsacuameb TIOHATHS «MOJIIPHBIN 00BEM ra3oBy,
«HOPMAJIbHBIE YCTIOBHUSY.

Pewams 3amaum ¢ UCHOJNIB30BaHUEM TOHATUI
«KOJIMYECTBO BEIIECTBAa», «MOJSIpHAs Maccay,
«MOJISIPHBII 00BEM Ta30B», «IHUCIO ABOTAIPO»

https://resh.edu.ru/subject/lesson/2731/start/



https://resh.edu.ru/subject/lesson/2731/start/

ABoraapoy.
Jemoncrpauuu. Mopenb

MOJISIpHOTO 00BEMA Ta30B

32—33 | Pacuérsl mo Pacuérsl C Xapaxmepuzoéams KOIUYECTBEHHYIO CTOPOHY

11.01- | XUMHUYECKUM WCITOJIb30BAaHUEM TOHATUH | XUMHUECKHX 0OBEKTOB U MPOIIECCOB.

16.01 YPaBHCHUSM «KOJMYECTBO BEIIECTBAY, Pewams 3agaun ¢ UCIIOIB30BAHUEM ITOHATHI
«MOJISIpHAS Maccay, | «KOJIMYECTBO BEIIECTBAY», «MOJISIPHAs Maccay,
«MOJISIPHBII 00BEM | «MOJIIPHBIN 00BEM Tra30B», «IHCI0 ABOTAAPO»
razoBy, «amcio | https://resh.edu.ru/subject/lesson/2448/start/
ABoraapo»

34 Bomga. OcHoBanus Tuppocdepa. KpyroBopor | Ob6vsicuams TOHATHS «OCHOBAHHSY, «IIEIOUN», | JlaTUMK ONTUYIECKON TUIOTHOCTH

24.01 BOJIBI B MPUPOJE. | «KAUECTBEHHAsl PEAKLMs», «MHIAUKATOPY.
dusznueckue u | Knaccuguyuposamo OCHOBaHMS o
XUMUYECKHE CBOMCTBA | paCTBOPUMOCTH B Bojie. Onpedensims 110 hopmyie

BOJBI: B3aWUMOJEHCTBUE C

OKCHJIaMH.
OcHoBaHUs, HX COCTaB.
PactBopumocTs

OCHOBaHUH B BOJIC.
3menenue OKpacku

MIPUHA/UIEKHOCTh HEOPraHMYECKUX BEIIECTB K
KJIaCCY OCHOBAaHMM.
Xapaxkmepuzosambo CBOMCTBA OTAENBbHBIX
MpeICTaBUTEIEH OCHOBAHUM.

Hcnonvzoéams Tabmuiy pacTBOPUMOCTU  JUIS
OIpEeIETICHUS PACTBOPUMOCTH OCHOBAHUI

https://resh.edu.ru/subject/lesson/2062/start/



https://resh.edu.ru/subject/lesson/2448/start/
https://resh.edu.ru/subject/lesson/2062/start/

WHJIUKATOPOB B IIEIOYHOU
cpene. IIpencraBurenu
LIEJI0YEH: TUAPOKCH]IBI

HaTpHA, KaJlnud U KaJbIHA.

JdemMoHcTpaumu.
Kommeknuss  ocHOBaHUM.
JlabopaTopHblii  ONBIT.

15. W3meHeHHe OKpacku

HHAUKAaTOpPOB B LICJTOYHOM

cpene
35 PactBopsl. PacrBopurens u | Obvacuams HOHSITHS «MaccoBast T0J1st
26.01 Maccosas J0JIS1 | PACTBOPEHHOE BELIECTBO. | PACTBOPEHHOI'O BELIECTBAY.
pPacTBOPEHHOTO PactBopsl. PactBopenue. | Yemanasnusams ananorun ¢ oOBbEMHOHN noneit
BelIeCTBa lMunpatsr. ConbBaThl. | KOMIOHEHTOB I'a30BOI CMECH.
Maccosas nond | Pewams 3amaum ¢ MCIHOJIB30BAaHUEM IOHATUH

pPacTBOPEHHOIO BEILECTBA.
Pacyersl, cBsi3aHHBIE C

HUCIIOJIB30BaHHUEM ITOHATHA

«MaccoBas JIOJISt
PacTBOPEHHOIO
BEILECTBAY.
JlaGopaTopHbIii  ONBIT.

«MaccoBaida HOJIA 9JICMCHTA B BCIICCTBCY,

«maccoBasd  JOJIA paCTBOpéHHOFO BCIICCTBaA»,

«00BEMHAS 707151 Ta3000pa3HOTO BEIIECTBAY




16.  O3HakomiieHHE C
npernaparaMy — JOMallHEen

WJIU IIKOJILHOM anTeYKd —

pacTBopamMu  IEepOKCcHAA
BOJIOPO/IA, CIIUPTOBOM
HaCTOMKH noja "
aMMHaKa.

36
31.01

Ipaxmuueckas

paboma 6

[TpurotoBneHue pactBopa

3aJJaHHOU MacCcOBOM
Joneun pacTBOPEHHOTO
BEIIECTBA

Pabomams ¢ nabopatopHbIM 00OpyHOBaHUEM U
HarpeBaTebHBIMU MPUOOPAMH B COOTBETCTBUH C
MpaBUJIAMU TEXHUKHU 0€3011acCHOCTH.

Buvinonnams npocreiimme npuémsl oOparmeHus ¢
nabopaTopHbBIM  O0OpPYIOBAaHUEM: C  MEpPHBIM
LHWINHAPOM, C BECAMH.

Habniooams  3a  cBoiicTBaMM  BEIIECTB U
SIBIICHHUSIMU, TIPOUCXOISIIIUMHE C BEIIECTBAMH.
Onucvléams SKCIEPUMEHT C TIOMOIIBIO PYCCKOTO
(poztHOTO) sI3BIKA U SI3bIKA XUMMHU.

Cocmasnamo OTUETHI o pe3yapTaraMm
IIPOBEIEHHOI0 DKCIIEPUMEHTA.

T'omosums pacTBOPBI C ONPEAECIEHHON MaCcCOBOU

JIOJIEN paCTBOPEHHOIO BELIECTBA

HaT‘II/IK TEMIICPATYypPhbL IUIATHHOBBIN




Jlomawnuti BripamuBanue

IKCnepumeHnm KpHUCTAaJlJIOB
AJIFOMOKAJIMCBBIX KBaCllOB

HJIM MCJIHOT'O KYIIOpOocCa

Bovinonnsms 6e30MacHble B JOMAITHAX YCIOBHSIX
9KCIIEPUMEHTEHI, IPOBOIUTH HAOTIOACHUS 32
POCTOM KPHCTAJIIOB.

Oghopmassims OTUET O MIPOACIIAHHON paboTe ¢

HCITIOJIb30BAHHUEM PYCCKOT'O SA3bIKa U A3bIKa

XHAMHH.

37 O06o0mIeHne 1 cucTeMaTH3aIys 3HaHUH 1o TeMe «BaxHele npeacTaBuTeNId HeOPraHMYECKIX
2.02 BelecTB. KomyecTBeHHBIE OTHOIIEHHUS B XUMHHY

38 Konmponvnas paboma 1o Tteme «BaxHeimme mpeACTaBUTENN HEOPTAaHMYECKUX BEIECTB.
7.02 KonnyecTBeHHBIE OTHOLIEHHS B XUMUM)

OcHOBHBIE KJIACCHI HEOPraHu4YecKux coequneHui (10 a)

39 Oxcunpl, UX O6o6mmenue cBeneHnii 06 | ObvsacHams  TOHATUS  «HecoseoOpasyromue | JlaTuuk 31eKTpOnpOBOAHOCTH

9.02 KJIacCUupUKaIms OKCHaX, HUX | OKCHOBIY, «coneoOpazyromue OKCHBI»,
XUMHYECKUE U KJIaCCU(UKAIINH, «OCHOBHBIE OKCHJIBI», «KHUCIIOTHBIE OKCHIBD».

CBOMCTBA Ha3BaHMUIX UM CBOMICTBax.
Crioco6b1 HOJIyYEHUs
OKCHJIOB

JlabopaTopHble ONBITHI.
17. B3aumoneiictBue
OKCHJIa KaJlbI[Usl C BOJOM.
18. [TomyTHEHME

HU3BECTKOBOI BOJEI

Xapakmepuzoeamsp 001e XUMUUYECKUE CBOICTBA

cojeoOpa3ylomux  OKCHAOB  (KUCIOTHBIX U
OoCHOBHBIX). Cocmaenames ypaBHEHMs] PEaKIUil ¢
ydacTueM OKCHIOB. Habnwooams W onucviéams
peakiMu C Y4acTHeM OKCHJIOB C IIOMOIIBIO
PYCCKOro (POAHOTO) SA3bIKA U A3bIKA XUMHUH.

IIposooumy

OIIBITHI, MOJTBEPKIAIOIINE

XUMHYECKHE CBOMCTBA OKCHIOB C COOJIIOIEHUEM




IIpaBHUJI TEXHUKHU 0e30macHOCTH

https://resh.edu.ru/subject/lesson/2445/start/

https://resh.edu.ru/subject/lesson/2444/start/

40
14.02

OcHoBanus, uxX
KJ1accupuKanms
A XUMHAYECKHE

CBOMCTBA

OcHoBaHu4, 150.4
Kiaccudukanus,
Ha3BaHUS U  CBOMCTBA.
Bzaumoneiictere c
KHCJIOTAMHU, KHCJIOTHBIMU
OKCHUJAaMH U  COJISIMH.
Paznoxenue
HEPACTBOPUMBIX
OCHOBaHUH. Crioco6s1
MOJTYYECHUSI OCHOBAHUM.
JlabopaTopHbIe ONBITHI.
19. Peakius
HEeUTpaIn3anuu. 20.

[lTonyuenne rugpokcuna

meau(ll) u ero
B3aMOJIENCTBUE C
KHUCJIOTOMH. 21.

Paznoxenue ruapokcuaa

Cocmasnsims ypaBHCHHSI PEAKIUN C ydacTHEM
OCHOBaHHI.

Habniooams v onuceieams peakiii ¢ y4yacTHEM
OCHOBaHUN C TMOMOILBIO PYCCKOTO (POAHOIO)
SI3BIKA U SI3bIKA XUMUH.

IIposooumo OIIBITHI, MTOATBEPIK/IAIOIINE
XAMUYECKHE CBOMCTBa OCHOBAHMH, c
cOOJTI0ICHUEM TMPABHJI TEXHUKH 0€3011aCHOCTH

https://resh.edu.ru/subject/lesson/2442/start/

JaTtunk AJIEKTPONPOBOIHOCTH,

J103aTOp 00bEMA JKUJIKOCTH, OIOpeTKa



https://resh.edu.ru/subject/lesson/2445/start/
https://resh.edu.ru/subject/lesson/2444/start/
https://resh.edu.ru/subject/lesson/2442/start/

meau(ll) mpu HarpeBanun

41—42
16.02.
21.02

Kucaotsl, nx
KJIaccupuKams
A XUMHUYECKHUE

CBOMCTBA

Kucnotsl, nx
Kiaccudukanms H
Ha3BaHUI. OO6mmume
XUMHYECKHE CBOMCTBaA

KHUCIOT. B3aummopeicTBue
KHCJIOT C  MeETajjJaMHu.
DNEKTPOXUMUYECKUN P
HaIlpSDKEHUNM  METaJUIoB.
BzamMmopneiictBue KuCIOT
C OKCHIaMHM METaJlIoB.
BzaumopelictBue KHUCIOT
c OCHOBaHUSIMH —

peaKkuus HEUTpaTu3aluu.

BzaumoaenictBue KHUCIOT

¢ comamu. IlomyuyeHue
0ECKHUCIOPOIHBIX u
KHCIIOPOJICOAEPKAIUX

KHUCJIOT.

Xapaxmepuzoeams 001Ie XUMHUYECKUE CBOICTBA
KHCIIOT
Cocmasnams ypaBHEHMsI peakUuil C y4dacTHEM

KUCIOT. Habnrooame U onucvieams peakuuu c

y4aCTHEM  KHCJIOT  C IIOMOINBIO  PYCCKOTO
(pomHOTO) SI3bIKA U SI3bIKA XUMHH.
IIposooumu OTIBITHI, MOJITBEPKIAIOIIIHE

XHMHYECKHE CBOMCTBA KHCJIOT, C COOJIIOJCHHEM

MIpaBWJI TEXHUKHU 0€3011aCHOCTU

https://resh.edu.ru/subject/lesson/2055/start/
https://resh.edu.ru/subject/lesson/3120/start/

JlaT4uK 31€KTPONpPOBOAHOCTH



https://resh.edu.ru/subject/lesson/2055/start/
https://resh.edu.ru/subject/lesson/3120/start/

JlaGopaTopHble ONBITHI.
22. BzaumoneiicTeue
KUCIIOT C MeTajiaMu. 23.
B3auMozeiictBue KHUCIIOT

C COJIsIMH

43—44
28.02
2.03

Conn, ux
KJIacCU(UKAIIHS
Y XUMUYECKUE

CBOICTBA

Counn, ux kiaccupukanus
u CBOICTBA.
PactBopuMocTs coiseli B
Bome. BsaumogelcTBue
coleit c KHCJIOTaMH
U IIEJIOYaMHU.

Bs3auMmozeiictBue coiei ¢

MeTallJlaMH, OCOOCHHOCTH

ITHUX peaKkuum.
B3anMmonelictBue  coueit
C COJISIMH.

JlabopaTopHbIe ONBITHI.
24.  O3HakOMJICHHE C
KOJUIeKIuen comeil.  25.
BzaumoneiicTeue

cynepata  wmenu(ll) ¢

JKEJIE30M. 26.

Paznuyath MOHATHS «CPETHUE COJHMY», «KUCIBIC
COJIN», «OCHOBHBIE COJIH.

XapakTepr3oBaTh 0OIIME XWMHUYECKHE CBOWCTBA
coJieil.

Cocmasnsims ypaBHCHHSI PEAKIUH C ydacTHEM
conei. Habnooams W onucviéams PEAKIUH C
Y4acCTHEM COJIEH ¢ TTOMOIIBIO PYCCKOTO (POTHOTO)
SI3BIKA U S3BIKA XUMHUH.

IIposooumu OTIBITHI, TIOJITBEP K TAFOIITHE
XUMHYECKHE CBOMCTBA COJEH, C COOJIOJEHHEM

IpaBHUJI TCXHUKU 0e30ITacHOCTH

https://resh.edu.ru/subject/lesson/2054/start/
https://resh.edu.ru/subject/lesson/2441/start/

JlaT4uK 31€KTPONpPOBOAHOCTH



https://resh.edu.ru/subject/lesson/2054/start/
https://resh.edu.ru/subject/lesson/2441/start/

BzauMmoneiictBue coiel ¢

COJIIMU
45 I'enetndeckas cBsA3b | ['eHeTHUeckue psanel | Xapakmepuzoeams — NOHATUE  «TEHETUYECKUHU | J[aTUMK HaNpsKeHUs
7.03 MEXIY KJIacCaMHM | MeTaJla ¥ HeMeTallia. | Psay.
HEOPraHUYecKuX ['eneTnueckas CBSI3b | Mnniocmpuposams TEHETHYECKYIO CBSI3b MEXIY
COEIMHEHU I MEXY KJIacCaMH | BEILIECTBAMU: IPOCTOE BEIIECTBO — OKCUJ —
HEOPraHUYECKUX TUIPOKCHUJL — COJIb.
BEIIIECTB. 3anucvieamo ypaBHEHHUS peaKIuid,
JlaGopaTopHble ONBITHI. | COOTBETCTBYIOLIUX II0CJIE10BATEIbHOCTU
27. T'enernueckas cCBA3b | (LIEIOYKE) IIpEBpAILCHUI HEOPraHUYECKHUX
Ha IMpUMEpE COEIUHEHUH | BEIIECTB Pa3IMYHbIX KJIACCOB
MenH https://resh.edu.ru/subject/lesson/2440/start/
46 Ipaxmuueckas Pemenune Ymemo oOpatuarscs c naboparopHbIM | TepMope3ncTOpHbIi JaTYuK
9.03 paboma 7 AKCIEPUMEHTAIbHBIX 000pyJIOBaHUEM W HAarpeBaTeJIbHBIMU MPUOOpaMu | Temreparypsl, Jatuyuk pH, natumk
3a1a4y o TEME | B COOTBETCTBUU C IIpaBHJIaMU TEXHHUKH | JIEKTPONPOBOJHOCTH, amnmapar ajs
«OCHOBHBIE KJIacchl | 0€30MacHOCTH. MIPOBEJCHUS XUMHUYECKHX peakluui
HEOPraHUYECKHUX Pacno3znasams HEKOTOpPbIE AHUOHBI M KATHOHBI. (AIIXP), maruuTHas MemIagKa
COEIMHEHUI Habniwooams  cBoOiicTBA  DIIEKTPOJIMTOB U

MMpOUCXOAAIINX C HUMU SIBIICHUI.



https://resh.edu.ru/subject/lesson/2440/start/

Habnrwoams n onucvieams peaknvu C y4acTHEM
NEKTPOJIUTOB C MOMOILBIO PYCCKOrO (POJHOIO)
S3BIKA U SI3bIKA XMMUU.

Dopmynuposamsp

BBIBObI 1o pe3yiabTaTaM

HpOBCI[éHHOFO OKCIICPUMCHTA

47 O06o0muieHne 1 cucTeMaTu3anys 3HaHui 1Mo TeMe «OCHOBHBIE KJ1aCcChl HEOPTAaHUYECKUX COCTUHEHUI

14.03

48 KontpospHas padoTa no Teme «OCHOBHBIE KJIACCHI HEOPTaHUYECKUX COCANHEHUI Amnmapar TSt HPOBEJCHUS
16.03 xuMu4eckux mpoueccos (AITXP)

Ilepuonnuecknii 3aK0H U MepuoAUYecKasi cucreMa XumMu4eckux jemMeHToB /I. . Menneneesa. CTpoenue

aroma (8 4)

EcrecTBeHHEBIE EcrectBennrnie cemeiictBa | ObwsacHamb MIPU3HAKH, nmo3BoJIsttomuye | Jlaryuk Xja0pua- HOHOB
49 ceMercTBa XUMHUYECKHX JJIEMEHTOB: | OOBEAMHATh TPYIIIBl XUMHUYECKHUX JJIEMEHTOB B
21.03 XUMHYECKHUX [IEIOYHBIE U | eCTECTBEHHEIE CEMEHCTBA.

3JICMEHTOB. IE€JI0YHO3EMENTbHBIE Packpvieams XuMu4ecKuil CMBICI (3TUMOJIOTHIO)

AmpoTepHOCTD METaJIEbI, rajoreHel, | Ha3BaHHUH €CTECTBEHHBIX CEMENCTB.

UHEepTHbIE (OJ1IaropoHBIE)
rassl. AMpoTepHOCTbD.
AmboTepHble OKCHIBI U
TUIPOKCHU/IBI.
KomriuiekcHsie con.

JlabGoparopHble ONBITHI.

Apeymenmupoéams OTHOCUTEIBHOCTh Ha3BaHUS

«MHCPTHBIC I'a3bD».

Obvsacuame, MIOHATHE «amdoTepHbIe
coequHeHusy. Habnwooams W onucvléams
peaKkiM¥  MEXAy  BEIIeCTBAMH  C ITOMOIIBIO

PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XUMHH.




28. [Tonyuenue
aM(pOTEepHOTO TUIPOKCHIA
U HCCIENOBAHUE  €ro

CBOMCTB

Xapaxmepuzoeams  IBOWCTBEHHBIM  XapakTep

CBOWCTB aM()OTEpHBIX OKCHIOB M THIPOKCUIOB.

Ilpogooums ~ ONBITBI  TIO  TONYYEHUIO U
MOJITBEPHKICHUIO XUMUYECKUX CBOWCTB
aMQOTEpHBIX  OKCHIOB U  TMIPOKCHUAOB C

CO6JIIOI[€HI/I€M IMpaBUJI TCXHUKHA 0e30IacHOCTH

https://resh.edu.ru/subject/lesson/2684/start/

50
23.03

OTtkpbiTHE
MEPUOIUYECKOTO
3akoHa /[. U.

MenneneeBbIM

OTtkpbITHE . .
MenaeneeBbM
MEePUOIMYECKOT0 3aKOHA U
CO3/aHHE UM
MEPUOANYECKON CHCTEMBI
XUMHUYECKHUX DJIEMEHTOB.
JdemoHcTpaumu.
Paznuunsie bopMbI
TaONUIl  MEePUOTUYECKON
CHUCTEMBI.
MonaenupoBanne
MOCTPOEHUS

HCpI/IOILI/I‘{eCKOﬁ CHUCTCMBI

. . MenneneeBa

Pasnuuams  €CTECTBEHHYIO W HCKYCCTBEHHYIO
KJIacCCU(PUKALINH.
Obvsacuamsp, TOYEMY TEPUOTUYECKUN  3aKOH

OTHOCST K €CTECTBEHHOM Ki1accu(UKaIiH.
Mooenuposams XUMHUYECKHUE 3aKOHOMEPHOCTH,

BBIJACIIAA CYIICCTBCHHLIC XapPaKTCPUCTHUKHU
00beKTa U MMpeaAcCTaBIsAd UX B INPOCTPAHCTBCHHO-

rpadpuueckol  MJIM  3HAKOBO-CUMBOJMYECKON

bopme



https://resh.edu.ru/subject/lesson/2684/start/

51
4.04

OCHOBHEBIE CBEICHUS

O CTPOEHUU aTOMOB

ATOMBI KaK dhopma
CYIIIECTBOBAHHMS
XUMHUYECKHX 3JICMEHTOB.

OcCHOBHBIE CBCICHHUA O

CTPOCHUH aTOMOB.
JlokazarenbcTBa
CJII0’KHOCTH CTPOCHUS
aTOMOB. OnbIThI
Pezepdopna.

[Imanerapnas MOJENb

CTPOCHUSA aTOMaA.

CocTtaB aTOMHBIX AACp:

MIPOTOHBI, HEHUTPOHBI.
MaccoBoe YHCJIO.
CoBpeMeHHOe

onpeneseHue TTOHSTHS

«XHMHUYECKHM DJIEMEHTY.

OrtHOCHUTENBHAA aTOMHAas

Mmacca. B3anmocss3p
HOHSITHH «IIPOTOHY,
CHEUTPOHY,

«OTHOCHTCJIbHAsA aToOMHadA

ObvscHAmMb, 4TO TAKOE «IIPOTOH», KHEHTPOHY,
«QIEKTPOH», «XUMHUYECKUHN IIEMEHT», «MacCOBOM
YHUCTION.

Onucvleams CTPOCHHE sJIpa aTOMa HCIOJIb3Ys
MEPUOUYECKYIO CUCTEMY XUMHYECKHX
anemeHToB /1. 1. Meneneena.

Honyuams  wHQOpPMALMIO TIO XHUMHUU U3
Pa3IMYHBIX UCTOYHUKOB, AHAIUZUPOBAMDb €€

https://resh.edu.ru/subject/lesson/2051/start/



https://resh.edu.ru/subject/lesson/2051/start/

Maccay.
JdeMoHcTpanuu.
Mogenu atoMoB

XUMHUYCCKHUX 3JICMCHTOB

52 Crpoenue Mukpomup. OneKTpoHbl. | OObsAcHAmMb TIOHATUE «JIEKTPOHHBIN CIIOW», WU
6.04 AEKTPOHHBIX Crpoenue «3HEPreTU4eCcKuil ypoBEHbY.
000JI0YEeK aTOMOB sHepreruueckux ypoBHell | Cocmasnamo CXEMBI pacripeiesieHus
aTOMOB XUMHUYECKHX | 3JIEKTPOHOB IO  3JEKTPOHHBIM  CJIOSIM B
HIIEMEHTOB 1—20. | smexkTpoHHOK 000T0UYKE
[Tonstue o 3aeepménnom | https://resh.edu.ru/subject/lesson/2050/start/
3JIEKTPOHHOM CIIO€.
53 [Iepnonnueckas W3oronsl.  ®usnueckuit | Packpviéams (PU3NUECKUH CMBICI TMOPSAKOBOIO
11.04 cucrema CMBICTT CHMBOJIMKH | HOMEpa XMMUYECKOT0 JIEMEHTa, HOMepa nepuoaa
XUMHUYECKUX NEPUOJIMYECKON CHCTEMBI. | 1 HOMEpa I'PYIIIbI.

anemeHToB /1. W.

Menneneena

CoBpemMeHHast
dbopMynupoBKa
MEePUOIUYECKOTO 3aKOHa.
HN3menenus CBOICTB
3JIEMEHTOB B NEPHOJAX U

rpynnax kKak (QyHKOus

Obvsacuams 3aKOHOMEPHOCTH WU3MEHEHUs
METAJIMYECKMX M HEMETaNINYeCKUX CBOWCTB
XUMHUYECKUX DJJEMEHTOB M UX COEIUHEHUIl B
NepuoJiax U rpymmax

https://resh.edu.ru/subject/lesson/2049/start/



https://resh.edu.ru/subject/lesson/2050/start/
https://resh.edu.ru/subject/lesson/2049/start/

CTPOEHHUSI  3JIEKTPOHHBIX

000JI0YEK aTOMOB.

54—b55 | XapakrepucTtuka XapakTepucTuka Xapaxmepuzoeames XuMudeckue 3eMeHThl 1—3 | [laTuuk HUTpaT- HOHOB
13.04 JJIEMEHTAa dJIEMEHTa-MeTallia U | IEPUOJIOB 10 UX TOJIOKEHHUIO B IMEPUOAMYCCKOM
18.04 10 €ro MOJIOXKEHHUIO | DJICMEHTa-HEMeTallla 110 | CHCTeMe  XUMHYeckux  asiemenro  JI. .
B MIEPHONICCKOMN HX IIOJIOKCHHUIO B | MeHeneena.
CHCTEME MEePUOIUYECKON CUCTeME | Apeymenmupoéams  CBOWCTBA  OKCHUAOB U
XUMHUYECKHX  DJIEMEHTOB | THJIPOKCHIOB METAJIOB u HEMETAJIJIOB
J. 1. MeHaeneena. MOCPEICTBOM YPABHEHUN peakUui
demoncTpaunu. Mogenu
aTOMOB D3JIEMEHTOB 1—3
NEepPHOJIOB
56 3HaueHHne CooOmenust ydamuxcst o | Onpeodensamo HMCTOYHUKHU XUMHYECKOH | JlaTuuk 31eKTpONpPOBOAHOCTH
20.04 MEePUONYECKOTO YKU3HHU, Hay4yHOU | MHpOpMAIIH.
3aKOHA 1 00IIeCTBEHHON Ilonyuams  HeoOXonuMyro HH(OpPMaLMIO U3
U TIEPUOINYECKON JEITEIbHOCTHU . W. | pa3nmuuHbIX HUCTOYHMKOB, aQHAIUIUPOBAMb €€,
CHCTEMBI MenneneeBa ogopmsams UH(GOPMAITMOHHBIT MPOIYKT,
XAMHYECKUX npe3eHmosams €ro, gecmu HaAYYHYIO TUCKYCCHIO,
9JIEMEHTOB omcmaueéams ~ CBOKO ~ TOUKY  3pEHHUS WA

. 1. MenaeneeBa

KOppeKmupogeamyp €&




Xumuyeckas ¢Bsizb. OKHCIUTENIbHO-BOCCTAHOBUTEIbHbIE peakiuu (8 1)

57
25.04

HNonnas xumuueckas

CBA3b

Honnas XUMHYECKas
CBSI3b. Homnsl,
00pa3oBaHHBIE aTOMaMU

MCTAJIJIOB M HEMCETAJIJIOB.

Cxemsbl o0Opa3oBaHus
HOHHOH CBSI3U Jinic:
OWMHAPHBIX  COCIUHEHUM.

HonHast kpucTammyeckas
pemwéTka U QuU3MYECKue
CBOMCTBA BEIIECTB C ATUM
TUnoM pewméerku. [lonarne

0 (opmynpHOI eauHUIE

BEIIIECTBA.
JdemoHcTpaumu.

BuneopparmenTsl u
Clanapl «onHas
XUMHYECKas CBSI3bY.
Kommexnuss BemecTs ¢
MOHHOH XUMHYECKOH

CBA3BI0. MOJies I MOHHBIX

KPpUCTATNINYCCKUX

ObwsicHAMb, YTO TAKOE MOHHAA CBA3b, HOHLI.
Xapaxmepuzosamyo MEXaHUu3M 00pazoBaHUs
HOHHOH CBS3U.

Cocmasnsams cxeMbl 00pa30BaHUsl HOHHOM CBSI3U.
Hcnonvszoeams 3HaKOBOE MOJIEIIMPOBAHHUE.
Onpedensmob TAN XUMHYECKOUN CBSI3H IO hopMyIie
BEIIIECTBA.

1Ipusooums puMephl BEIIECTB C HOHHOM CBA3BIO.
Ycemanasnueams NpUUMHHO-CIIEACTBEHHBIE CBSI3U
MEXTy COCTaBOM BEIIECTBA M BUIOM XUMUYECCKOU
CBSI3H, MEXITY WOHHOU CBSI3BIO "
KPUCTAINTUYECKIUM CTPOSHUEM BEIeCTBA, MEXKIY
KPUCTAINTUYECKIUM CTPOSHUEM BEUIECTBA U €ro
(bU3UYECKUMU CBOMCTBAMHU

https://resh.edu.ru/subject/lesson/2439/start/



https://resh.edu.ru/subject/lesson/2439/start/

pEmETOK

58
27.04

KoBanenrnasa

XUMHNYECCKas CBA3b

KoBasentHag xumuueckas

CBS3b. ONEKTPOHHBIE

U CTPYKTYPHBIE (POPMYIIBI.
BaneutHOCTE.

KoBasentHas HenossipHas

CBSI3b. Cxembl
00paszoBaHus
KOBQJICHTHOH CBSI3M B

OWMHAPHBIX COCIUHECHUSIX.
MonekyigpHas ¥ aTOMHast
KpUCTAJUIMYECKUE

pEeWETKH, W  CBOMCTBaA

B€IICCTB C OTHM THIIOM

PEETOK.
JleMoHCTpALUH.
BuneodparmeHnTtst u
ClTaii bl «KoBaneHnTHas
XHUMUYECKas CBSI3bY.
Konnekus BCIICCTB
MOJIEKYJIIPHOTO u
aTOMHOTO CTPOCHHS.

Ob0vsicHamb OHATHS «KOBAJICHTHAS CBSI3bY,
«BAJICHTHOCTBY.

Cocmaensams cxeMbl 00pa30BaHUsI KOBAJIGHTHOM
HEMOJIAPHOU XUMUYECKON CBSI3H.

Hcnonvzoeams 3HaKOBOE MOJIETUPOBAHUE.
Onpedensmob TATI XUMHYECKOU CBSI3U IO (hopmyIie
BEIIIECTBA.

Ilpusooums ipuMepHI BEIIECTB ¢ KOBAJICHTHOM
CBSI3BIO.

Yemanasnueames TpUUMHHO-CIICACTBEHHBIC CBSI3U
MEX/1y COCTaBOM BEIIECTBA U BUAOM XHMHUYECKOM
CBSI3H, MEX/1y KOBAJICHTHOH CBSI3bIO U
KPUCTATUYECKIM CTPOCHUEM BEIIECTBA, MEXKTY
KPUCTATHYECKIM CTPOCHUEM BEIIECTBA U €T0
(bu3MUeCKUMHU CBOIICTBAMH

https://resh.edu.ru/subject/lesson/2048/start/



https://resh.edu.ru/subject/lesson/2048/start/

Monenu MOJNEKYISIPHBIX U
ATOMHBIX
KPUCTAJUTMYECKUX

pEemETOK

59
2.05

KoBanentnasa
HETOJIAPHAS
Y MOJIApHAst

XUMHNYECCKas1 CBA3b

DIEKTPOOTPULIATETLHOCTh
. Pan
3JIEKTPOOTPULATEIBHOCTH.
KoBanienTHas HenomnsipHas
Y TIOJISIpHAs XUMUYECKas
cBs3b. JAumoib. Cxembl
00paszoBaHHs
KOBAJICHTHOH IOJIAPHOMN
CBSI3M B OMHAPHBIX
COETUHEHUSX.
MonekynspHas U aTOMHas
KpUCTAJUIMYECKUE
pELIETKH, U CBOWCTBA
BEIIECTB C ’TUM THUIIOM
PELETOK.
Hemoncrpauuu. Mozaenu

MOJIEKYJIIPHBIX u

Obvacuambs TOHATHS «KOBAJICHTHAs TOJSIpHAs
CBSI3bY», «QJIEKTPOOTPULATEIBHOCTD), «BO3TOHKAY,
WIH «CYOIUManus.

Cocmasnsams cxembl 00pa3oBaHUs KOBaJICHTHOMN
MOJISIPHOM XUMHUYECKOM CBSI3H.

Hcnonvzoeams 3HaKOBOE MOJIEIMPOBAHUE.
Xapaxmepuzoeams ~ MeXaHU3M  00pazoOBaHUs
MOJIIPHOM KOBAJIEHTHOM CBS3U.

Onpedenameb TUI XUMUYECKOU CBS3H IO opMyie
BEILIECTBA.

IIpusooums TpUMEpbI BEIIECTB C KOBAJECHTHOM
MIOJIAPHOMN CBA3BIO.

Yemanaenueams TpUUMHHO-CIEACTBEHHBIE CBS3H
MEXKy COCTABOM BEILIECTBA U BUAOM XMMHYECKOMN
CBS3M, MEXAY KOBAJEHTHOW  CBA3BI0O W
KPUCTAININYECKUM CTPOEHUEM BEILIECTBA, MEKIY

KpUCTATNIMYCCKUM CTPOCHUEM BEIIECCTBA M €TI0




aTOMHBIX (bU3NUECKIMHU CBOMCTBAMH.

KPHUCTATNIECKUX Cocmagnsims HopMysbl OMHAPHBIX COEIMHCHUI

pemeToK 10 BAJIEHTHOCTH M HAXOOUMb BAICHTHOCTU
3JIEMEHTOB TI0 OpMysie OMHAPHOTO COSTUHEHUSL.
Hcnonvzosams MaTepruanbHOE MOJICTHPOBAHNE

60 Meranueckas Mertammueckas Ob6vsicHamb, 9TO TAKOE METAIIIINYCCKAS CBSI3b.
4.05 | xumuyeckast CBA3b xumuueckas  cBs3p U | Cocmasniamo CXEMBI o0Opa3oBaHus

MeTaJUTHYecKas METaTIMYECKON XMMUYECKOW CBSI3H.

KPHUCTAJUTNYECKast Hcnonvzoeams 3HaKOBOE MOJICTUPOBAHUE.

peméTka. CoiictBa | Xapakmepuzoéamb ~ MeXaHu3M  00pa30BaHUs

B€IICCTB C OTHM THIIOM

pELIETKH. Enunasa
npupojaa XHUMHYECKHX
CBSI3CIA.

JdemMoHcTpaumu.

Buneodparments! u
crmaasl «MeTtannuueckas
XHUMHYECKAS CBSA3bY.
Komrexus «MeTtamisl 1
CILIaBEI».
JlabopaTopHble ONBITHI.

29. UsrorosiieHue

METAJLUTAYECKOMN CBSI3H.

Onpedensams THI XUMUYECKOH CBS3H MO opMmyIe
BEIIECTBA.

Ilpusooumsb TIpUMEPHI BEIIECTB C METAJUTHUECKOMN
CBSI3BIO.

Ycemanasenueamb NPUUMHHO-CIIEACTBEHHBIE CBSI3U
MEX1y COCTaBOM BEIIeCTBA U BUIAOM XUMHUYECKOU
CBS3M, MEXKIY METAJUIMYECKON CBS3BI0 U
KPUCTATMYECKHUM CTPOSCHUEM BEIIECTBA, MEXKIY
KPUCTAINTUYECKUM CTPOSHHEM BEIIeCTBa M €ro
(hU3MYECKUMU CBOMCTBAMH.

Hcnonvzosams MaT€pruaJIbHOC MOACIUPOBAHNEC




MO/JIENH,
WJUTIOCTPUPYIOLLIEH
0COOEHHOCTH

METaJUIMYECKOM CBSI3U

https://resh.edu.ru/subject/lesson/2438/start/

61 Crenenb okuciicHus | CTencHb okuciicHus. | OOvscHAmMb TOHATUSA «CTCICHL OKHUCIICHUS,
11.05 CpaBHeHue CTEIIECHU | «BaJICHTHOCTbY.
OKHCJICHUS Cocmasnsams GopMyInibl OWHAPHBIX COEAMHEHUMN
W BajieHTHOCTH. [IpaBmia | Ha ocHOBE 00IIero croco6a ux Ha3BaHUM.
pacuéra creneneit | Cpasnusams BA/IEHMHOCMb u CTETICHb
OKHUCJICHUS TIO0 (opMyJaM | OKUCIICHUS.
XHMHYECKHX COCIUHEHUN | Paccuumovieams CTCIICHH  OKHUCJIICHUS  IIO
(dhopMylaM XMMHUYECKUX COSIMHEHHIA
https://resh.edu.ru/subject/lesson/3121/start/
62 OKUCIUTEIBHO- OKHUCIIUTENBHO- Obvsicusams TTOHSTHS «OKHCIUTEIBHO-
16.05 BOCCTAaHOBUTEJILHBIE | BOCCTAHOBUTEIIHHBIE BOCCTAaHOBUTEIIbHBIC PEAKIHH», «OKUCIHTEIbY,
peaknuu peakIuu. «BOCCTAaHOBUTEIIb, «OKHCIJICHHEY,
OrmpezenieHne  CTENEHEH | «BOCCTAHOBJICHHE.
OKHUCJIGHHUS  DJEMEHTOB, | Kiaccuguyuposams XUMUYECKHE pEaKIHid 10
o0pa3yromux  BeleCTBAa | IPU3HAKY HW3MEHEHHUs CTENEeHEeW  OKHCICHUS
pa3HBIX KJAcCOB. Peakimu | 3IeMEHTOB.



https://resh.edu.ru/subject/lesson/2438/start/
https://resh.edu.ru/subject/lesson/3121/start/

HOHHOTO obOMeHa n Onpedeﬂﬂmza OKHCIIMTCIIb W BOCCTAaHOBHUTCIIb,
OKHCIIUTCIBHO- IIPOLECChI OKHUCJICHUA U BOCCTAHOBJICHUS.
BOCCTaAaHOBUTCIIbHBIC Hcnonvzoeamsb 3HAKOBOE MOZACIIMPOBAHUC

pEaKIum. Oxucnutens | https://resh.edu.ru/subject/lesson/3122/start/

Y1 BOCCTAHOBUTEIIb.
Okucnenue u
BOCCTAHOBJICHHE.

CocraBineHue ypaBHEHUH

OKUCIIUTEIBHO-
BOCCTAHOBUTEIbHBIX
peakuuii METOAOM

3JIEKTPOHHOTO OajaHca
JleMoOHCTpaL M.

B3anMonelicTBue IMHKA C

cepoi, COJISTHOM
KHUCIIOTOH, XJIOPUIOM
meau(Il). I'openue

Mmargusa. BzaumojenctBue
XJIOpHOMN

Y CEpOBOJOPOIHON BOJIBI

63
18.05

O606H_[CHI/IC U CHCTEMaTH3allus 3HaHUM 10 TeMaM ((HCpI/IOIlI/ILIeCKI/Iﬁ 3dKOH U MICPpUOIUYICCKasd CUCTEMaA

xumuyeckux aemeHToB . . MenpaeneeBa. CTpoeHne atoMa» U «XUMHYECKas CBI3b. OKUCIUTEIBHO-



https://resh.edu.ru/subject/lesson/3122/start/

BOCCTAaHOBUTCIIBHBIC PECAKIINH>

https://resh.edu.ru/subject/lesson/3093/start/

64 Koumponvnaa paboma no temam «llepuonnyeckuil 3aKOH U NEPUOAMYECKAS CUCTEMAa XUMUYECKUX
23.05 |snementoB JI. U. MenneneeBa. Crpoenue aroma» u «XuMHYECKas CBs3b. OKUCIUTEIHHO-
BOCCTAHOBUTEIIbHBIE PEAKIIUN
65 Ananuz koumponvhot pabomsi mo Temam «llepuoanueckuil 3akOH W TEPHOIAMYECKAs CUCTEMa
25.05 | xummueckux smemeHToB J[. 1. MenneneeBa. CtpoeHue aroma» u « XuMudeckast CBs3b. OKUCIUTENBHO-
BOCCTAHOBUTEIIbHBIC PEAKIIAN)
66-68 HroroBoe moBTOpeHHE 3a Kypc 8 Kiacca
30.05
9 knace
TemaTHYecKoe NJIAHUPOBAHHE
Ne Tema KosanuecrBo KonuyectBo KonnuyectBo J/1IeKTpOH
4acoB NPaKTHYECKUX padoT KOHTPOJbHBIX padoT Hble
(zudpos
bie)
oGpa3oBa
TeJIbHbIE
pecypcsl
1 5 0 BubsauoTe
kKa lIOK

[ToBTOpEeHUe n 0000IIEHIE CBEICHUH 110 KYpCY 8

https://m.



https://resh.edu.ru/subject/lesson/3093/start/
https://m.edsoo.ru/7f41a636

KJ1acca XMMHYECKHUE PEAKIIHH.

edsoo.ru/7
f41a636

XUMHUYECKHUE pCaKknuuu B paCTBOpPax 3JICKTPOJIUTOB

10 1

BbubsuoTte
ka lIOK
https://m.

edsoo.ru/7
f41a2636

Hemeramns u ux COCAUHCHUA

27 4

BbubsuoTte
ka [JOK
https://m.

edsoo.ru/7
f41a636

MeTtamisl 1 ux COCAMHCHUA.

17 2

Bubusuorte
ka [JOK
https://m.

edsoo.ru/7
f41a636

XuMus U OKpYyKaromiasa cpeaa.

Bubusuorte
Ka lIOK
https://m.

edsoo.ru/7
f41a636

O060011eHMe 3HaHUH IO XMMUHU Kypca OCHOBHOM
IIKOJIBL.
[MoaroroBka k OCHOBHOMY TrOCYIapCTBEHHOMY

HK3aMEHY.

Bubusuore
ka [JOK
https://m.

edsoo.ru/7
f41a636

Hroro:

68 7

4

Homep

Tema ypoxka OcHoBHOE coaep:xaHue

XapakTepucTHKA OCHOBHBIX BU/10B

Hcnoabp30BaHHMNEe

oO0pynoBaHus



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

ypoka

n/n

ypoka

AeATeJIbHOCTH y4yalumXxcsi (Ha ypoBHe

yueOHBIX J1eiicTBHI)

«Touka pocra»

IloBTOpeHue U 00001IeHNE CBeAeHUI MO KYpcy 8 kiacca. XuMudeckue peakuuu (5 4)

1
05.09
07.09

Knaccudpukanus
HEOpPraHuYeCKux
BEIIECTB M UX

HOMCHKJIaTypa

bunapuslie COCAUHEHUSL.

Okcuabl  coneoOpasyromue |
HEeCcoJIe00pa3yroIIue.
['unpokcuasr: OCHOBaHMUS,
amM(pOoTepHBIC TUAPOKCHIBI,
KHCJIOPO/ICOIEpIKAIINE
kucnotel. CpenaHue, KHCTBIE,
OCHOBHBIE, KOMIUIEKCHBIE COJIH.
JdemMoHCcTpaumu.
O3HakOMJICHHE C KOJUICKIIMSIMHU
METAIJIOB U HEMETaJUIOB.
O3HaKOMJIEHHE C KOJIJIEKIIUSIMHU

OKCHJIOB, KMCJIOT U COJIei

Xapaxmepuzosamb OKCUBI, THIPOKCUMIBI
(ocHoBaHUs, aM(pOTEepHbIE T'HIPOKCUIBI,
KHCJIOPOJICO/IEPIKAIIE KHUCIOTBI) U COJH

10 IJIaHy: COCTaB, CIIOCOOBI O6pa30BaHI/IH

Ha3BaHUW, XapakTepHble CBOMCTBA U
IIOJIyYEHHUE.

Knaccuguyuposameo OKCHJIBI,
TMJIpOKCUAbl  (OCHOBaHMS, aM(OTepHbIE
TUAPOKCHIBI, KHCIIOPOJCOAEPKAIUE
KHCIOTBI) W COJIM 1O  pa3jMYHBbIM

MIPU3HAKAM.
Ymems» monTBEpKOATH XapaKTEPUCTUKY
OTHENBHBIX  IPEACTABUTENIEH  KJIACCOB
HEOPraHMYECKHUX BEILIECTB YPaBHEHUSIMHU
COOTBETCTBYIOIIUX PEAKLIUN.

Pacxkpvieamo

FCHCTUYCCKYIO CBA3b

MCKIAY Ki1aCcCaMH HCOPraHNYCCKUX

COCTUHEHUN




D7.09
D8.09

12.09
14.09

Knaccudukanms
XMMHYECKUX PEAKIUI
10 Pa3IUYHBIM

OCHOBAaHHAM

O0001mmenune CBEICHUIT 0

XUMHUYECKHX peaKknusx.
Knaccudukanus  XUMHYECKHX
peakimii o pa3InYHBIM
OCHOBAHMSM: IO COCTaBy H
qHUCITY pearupyromumx u
o0pa3yromuxcs  BEIIeCTB, 0
TEIIOBOMY addekry, o

arperaTHomMy COCTOsHHUIO

pearupyromux  BELIEeCTB, II0
00paTUMOCTH, MO HM3MEHEHUIO
CTETICHEH OKHCIICHHS
AIIEMEHTOB, MO HMCIOJIH30BAaHUIO
KaTaJln3aTopa.

JlabopaTopHuble onbIThbl. 1.

B3aumoneiictBue amMMmaka Hu

xjopoBoaopona. 2. Peaknus
HEeUTpaIn3aluu. 3.
HaOmronenune TEIUIOBOTO
s dekra peakuuu
HENTpaIu3aluy. 4.
BsaumopeiictBue CEepHOU

ObwscrHamob IIOHATHUA XHUMHYCCKas
peakuusa», «pCaKunun COCANHCHU A,
«pCaKuuun PAa3IOXKCHUA), «pCaKIrun
O6MeHa», «peaKuuun 3aMCIICHUA,
«peaKmuun HefITpaJIHSaHI/IH)),
(OK30TCPMHUUCCKUC pcakuuun»,
OHAOTCPMUYICCKUC pcaknuum»,
«O6paTI/IMBIe pE€aKuun», «H606paTI/IMI>Ie
PCaKuun», «OKHUCIUTCIIBHO-
BOCCTAaHOBHTCIIbHBIC PCaKkum»,
«TOMOI'CHHBIC PpCaKUIHun», «CTCPOrCHHLIC

peaKkuum», «KaTAINTHYECKHE PpEaKInny,
«HEKATAIUTHYECKHE PEAKIIUN», «TETJIOBOU
3¢ (HEeKT XUMUYECKON pPEeaKIINM.
Knaccuguyuposams XuMu4eckue peakunu
M0 Pa3TMYHBIM OCHOBAHUSIM.

Onpeodenamyo OKHUCIIUTEID "
BOCCTaHOBHTEIIb, MPOILECCHI OKHUCICHHS H
BOCCTAHOBIICHUSL.
Habniwooams WM onuceiéams  peakuu
MEKIY BEIIECTBAMH C IIOMOIIBIO0 PYCCKOTO

(pomHOTO) SI3bIKA U SI3BIKA XUMHUH




kucinoTel ¢ okcugoM meau(ll). 5.
Paznoxenue IepoKcuaa

BOAOpOJa C MOMOIIBIO KaTaJla3bl

KapTodens
4-5 [Tonsitue o ckopoctu | [lonsitue 0 ckopoctH | O0vsicHams, 4YTO  Takoe  «ckopocth | [Ipubop TUTST WJUTIOCTPAIUH
14.09 XUMHUYECKOHN PEAKLUU. | XUMUYECKOU peaKkuuu. | XMMUYECKOU pEeaKIumy. 3aBUCUMOCTH CKOPOCTH XMMHYECKOU
15.09 Karanuz ®DakTophl, BITUSIIOIINE Ha | Apeymenmuposams BEIOOD CAMHUI] | PEaKLMH OT YCIOBUMI
19.09 CKOPOCTh XUMUYECKUX peakiuii: | uamepenus Vp.
21.09 pUpo/Ia pearupyomux | Ycmanaeiueamo IPUYUHHO-

BEIIECTB, WX KOHIIEHTPAIUS, | CICICTBCHHBIC CBS3HM BIMSHUS Pa3IMYHBIX

TeMIIeparypa, wIomaab | GakTopoB Ha  CKOPOCTh XHMHYECKUX

COMPUKOCHOBEHHSI, HAJIMYUE | PEaKIIHil.

karanusaTtopa. Karanus.
JeMoHcTpanuu. 3aBUCHUMOCTH
CKOPOCTH XMMHMYECKOW peaKIuu
OT MPUPOJBl  pEarupyrolux
BEIECTB. 3aBUCHUMOCTh

CKOPOCTH XMMHMYECKOW pEaKIuu

oT KOHIICHTpauu
pearupyomumx BEIIECTB.
3aBUCUMOCTD CKOpPOCTH
XUMHYECKON peakuuu oT

Habniooams W onuceieams  peakuuu

MEKIY BEIIECTBAMH C IIOMOIIBIO PYCCKOTO
(pomHOTO) SI3BIKA U SI3BIKA XUMHHU
IIposooumy

OIIBITBI, TMOATBCPKAAOIINC

3aBUCHUMOCTb CKOpPOCTH XUMHYECKOMN

peaxkuuu oT pa3IMuHbIX GaKTOPOB




IIomiagu COIIPUKOCHOBCHUA

pearupyrommux BELLIECTB
(«xunsmi CJIOi»).
3aBUCUMOCTh CKOpPOCTH

XUMUYECKOU peakuuu oT
TEMIIEpaTypbl  pearupyromux
BEILIECTB.

JlabopaTopHble ONBITHL. 6.
3aBUCHUMOCTh CKOpOCTH
XUMHYECKON peaxkuuu oT
TIPUPOIBI pearupyrommx
BEILECTB Ha npumepe
B3aUMOJICUCTBUS pacTBOpOB
THOCYyJIb(aTa HATPHUS U XIJIOpUJIA
Oapus, Tuocynbdara HaATpus U
COJISHOM KHUCJHOTHI. 7. 3aBUCH-
MOCTb CKOPOCTH XUMHYECKOMI
peaKIu OT MPUPOJIBI METAIIIOB
IpU WX B3aUMOJECUCTBUH C
COJIIHOW KHCIIOTOM. 8. 3aBucH-
MOCTb CKOPOCTH XUMHUYECKOMN

pC€aknun OT MNPHUPOABLI KHCIIOT




NpyU  B3aUMOAECHUCTBUU HX C
KenezoM. 9. 3aBUCHMMOCTH
CKOPOCTH XMMMYECKOU peaKiuu
oT Temreparypsl. 10.

3aBUCUMOCTh CKOpOCTH
XUMHYECKOU peaxkuuu 0T
KOHILIGHTPAllUU  Pearupyroumx
BemectB. 11.  3aBUCHMOCTH
CKOPOCTH XUMHMUYECKOU peaKIuu
OT IUIOIIA CONPUKOCHOBEHHMS
pearupyromux BemecTB. 12.
3aBUCHUMOCTh CKOpOCTH
XUMUYECKON peakuuu oT

HaJIM4YKWd KaTajinu3aTopa

Xumnueckue peakuuu B pacreopax (10 u)

21.09
22.09

DNEeKTpONUTHYECKAs

JAUucconuanus

[Tonsarue 00
ANEKTPOIUTUYECKON

JUCCOIMAIMU. DJEKTPOJIUTHl U
HEJJIEKTPOJIUTHI. Mexanu3m

}II/ICCOHI/IaHI/Iﬁ QJICKTPOJHUTOB C

Xapaxmepuzoeams TTOHSITHS
«QIEKTPOIUTHYECKAS JTUCCOLIAALINS,
(OIEKTPOIHTHI», «HEITCKTPOITUTHIY.

Yemanasnuseame MPUYUHHO-

CIIEICTBEHHBIE CBSI3U MEXIYy IPUPOIOMN




Pa3IMYHBIM XapaKTEPOM CBSI3H.
CreneHb  AJIEKTPOIUTHUECKOM
muccoruanuy.  CuIbHBIE H
cia0ble JIEKTPOITUTHL.

Hemoncrpaumu. VcnoeiTanue
BEIIECTB M HX pPacTBOpPOB Ha
AJIEKTPONPOBOJAHOCTD

JladopaTopublii  onmbIT. 13.
Juccoumanus cl1a0BIX
AJIEKTPOJIUTOB  HA  MPUMEpE

YKCYCHOM KHCIIOTBI

OJICKTPOJIUTA n CTCIICHBIO €ro
JUucconuanuu.

Yemanasnueamo NPpUYNHHO-
CICACTBCHHBIC CBiA3HU MCXKOY THUIIOM

XHMHYSCKOM CBSA3H B QJICKTPOJIUTE H

MEXaHU3MOM €10 Aucconrannu

26.09
28.09

OCHOBHEBIE
MOJIOKEHUS TEOPUHU
BJIEKTPOIUTUYECKON

nuccormaruu (TOJ1)

OCHOBHBIE TIOJIOKEHHUSI TEOPUU
ANEKTPOIUTUYECKON

muccounanuu. Kiaccudukanus
HOHOB U MX CBOMCTBA. KHCIOTEI,

OCHOBAHUsA u COJIn KakK

DIIEKTPOJINTHI.
Wx xnaccudukanus "
JUCCOLIMAIIHS.

JleMoHcTpanuu. 3aBUCHUMOCTH

SJICKTPOIIPOBOAHOCTHU YKCYCHOﬁ

KHCJIOTHI oT KOHLCHTpPAIUH.

Xapaxmepuzoeams  TIOHSTUSL  «CTEMEHb

aucconnanun», «CUJIbHBIC JJICKTPOJIUTHI»,

«cnmabple  DIEKTPOIHUTBI»,  «KATHOHBDY,
«AHUOHBI», «KHUCIOTBI», «OCHOBAHUI,
«COJIH. Cocmasnamo ypaBHEHUS
3IEKTPOJIUTUYECKON JIMCCOIaIIHN

KHCJIOT, OCHOBAHHM U COJICH.
Hnnriocmpuposams npuMepaMu OCHOBHBIE
MOJIOKEHUS TEOPUM BJIEKTPOJIUTUUYECKON
JHICCOIMAIIHH,

Paznuuams KOMIIOHEHTHI J0Ka3aTCiIbCTB




HBI/I}KGHI/Ie OKpalI€HHBIX MOHOB

B DJICKTPHUYCCKOM I10JIC

(Te3ucos, apryMeHToB ¥ (OpMBI

JI0Ka3aTeNIbCTBA)

8—9
28.09
29.09

03.10
05.10

XUMHUYECKHUE
CBOMCTBA KUCJIOT KaK

QJICKTPOJHUTOB

OO0mmume XUMHUYECKHE CBOMCTBA

KHCJIOT: H3MCHCHUC OKpPACKH

HHJUKATOPOB, B3aUMOJCHCTBHE

¢ MCTallslaMHd, OKCHIaMH U

THAPOKCUAAMH  METAIOB U
colsiMM.  MouekynsipHele U
VOHHBIE (mosHBIE U
COKpAIlIEHHbBIE) yYpaBHEHUs

peakuuii. XUMHUYECKUH CMBICI
COKpAILEHHBIX YpaBHEHUM.

VYcnoBus NpoTEKaHUs PEaKIUM

Xapaxkmepuzoeams 00IUE XUMHUYECKUE
CBOMCTBA KHCIIOT C IIO3UIHUA TEOPUHU
NEKTPOIUTUYECKON TUCCOLIUALINH.

Cocmaensamo MOJICKYJIIDHBIC, IIOJIHBIC U

COKpaIll€HHbIE WOHHBIE YpaBHEHHUS
pEaKUHil C yHaCTUEM KHUCJIOT.
Apeymenmuposambu BO3MOXHOCTb

NPOTEKaHHs PEaKIUi C y4acTHEM KHCIIOT
Ha OCHOBe mpaBwia bepromie u psna
AKTHBHOCTH METAJIIIOB.

IIposooumy

OIIBITBI, MMOATBCPKAAOIINC

JaTtunk JIEKTPOIPOBOJHOCTH,

1M (pOBOH MUKPOCKOIT




MEXIYy  OJCKTPOJUTAMH IO
KOHIIA. Psan AKTUBHOCTH
METAaJIJIOB.

JladopaTopHble omnbIThL. 14,
N3menenue OKpacKu

WHJIUKaTOPOB B  KHUCJIOTHOM

cpene. 15. Peaxnus
HEeUTpaTu3anuu pactBopa
IEI09H Pa3InYHBIMH

kuciaoramu. 16. Ilomyuenue
ruapokcuaa wmeau(ll) um  ero
B3aUMOJICHCTBUE C Pa3IMYHBIMHU
KHUCJIOTaMHU. 17.
BiaumoneiictBue CHIIBHBIX
kucior ¢ okcumom wmenu(ll).
18—20. BzanmoneiicTre
KHUCJIOT c MeTaJlJIaMH.
21. KadecTBeHHass peakius Ha
kapOoHaT-uoH. 22. [lomyuenue
CTYIHSI KPEMHHEBOW KHCIOTHI.
23. KauecTBeHHass peakiusi Ha

XJIOPUJI- WU CYIb(aT-HOHBI

XAMHYECKHE  CBOMCTBA  KHCIOT, c
co0IIr0IcHIEM IpaBUII TEXHUKU
0e30IMacHOCTH.

Habnrwooams v onucvieams peakiiuu ¢
Y4aCTUEM KHUCIIOT C IIOMOIIBIO PYCCKOTO

(pomHOTO) SI3bIKA U SI3bIKA XUMHUH




10

XUMHYECKHE

OO0me XUMHYECKHE CBOICTBA

Cocmaesnamo MOJICKYJIAPHBIC, IIOJHBIC H

JlaTyuk TemmepaTypbl IJIATUHOBBIM,

05.10 CBOWCTBA OCHOBAHUU | IIEJIOYCH: B3aUMOJCHCTBUE C | COKpAIIEHHBIC WOHHBIE YpaBHEHUS | TATYUK TEMIIEPaTypbl TEPMOTAPHBIHA
06.10 KaK 3JIEKTPOJIUTOB KHCJIOTaMH, OKCHJAaMH | PEaKIH C y9aCTHEM OCHOBAHUU.
HEMETAJUIOB, coismu. OOmue | Apeymenmuposamo BO3MO>XHOCTh
XUMHUYECKHE CBOIICTBa | MPOTEKAaHUsI  peakuuil ¢  ydacTuem
HEPACTBOPUMBIX  OCHOBAaHHWU: | OCHOBaHUU Ha OCHOBE mpaBuia beproiie.
B3aUMOJICCTBUE C KUCIOTamHu, | [I[pogodums ONBITHI, TOATBEPKIAIOIINE
pa3JoXeHue MPU HarpeBaHHH. XUMHUYECKHE CBOMCTBA OCHOBaHUH, C
JladopaTopHuble oOmNbITHI. 24. | coOMOACHUEM IpaBUI TEXHUKH
N3menenue OKpacku | 0€30MacHOCTH.
WHIWKATOPOB B  INEJIOYHOW | Habnrooams W onucviéams peakuuud C
cpene. 25. B3aumopnelicTBuE | yyacTHEM KHUCJIOT C IMOMOIIBIO PYCCKOTO
HIeNIoued ¢ YIrIEKUCIBbIM Ta30M. | (POAHOTO) SI3bIKA U SI3bIKA XUMUHU
26. KauecTBeHHass peakuusi Ha
KaTHOH  aMMoHHs. 27—28.
[Tomyuenue THAPOKCHIA
meau(Il) u ero pasnoxxenue
11 XUMUYECKUE OO6mme xuMuueckue cBoiicTBa | Xapakmepuzosams 001KME XUMHUYECKHE
10.10 | cBoiicTBa coell Kak CpPEIHUX COJICH: CBOWCTBA COJIEW C TMO3ULIUA TEOPHUH
12.10 | »MeKTPOIUTOB B3aMMOJICHCTBHE C KUCTIOTAMH, | ANEKTPOJIUTHYECKON TUCCOIIUAIUH.

meiaodyaMu, COJISIMU U

MeTaTaMu. BzanMmoeiicTBre

Cocmasnamo MOJICKYJISIPDHBIC, TIOJHBIC U

COKpalICHHbIE HMOHHBIE YpaBHEHUS




KHUCJIBIX COJIEH CO IIEJIOYaMH.
JlaGopaTopuble omnbIThl. 29.
B3aumoneiictBue kapOboHATOB ¢
kucinoramu. 30. Ilomydyenue
rugpokcuma  okemesa(lll).  31.
Bzanmopencreue  xenesa ¢

pactBopoM cynbdara meau(1l)

pEaKUii C y4aCTUEM COJICH.
Apeymenmuposamso BO3MO>XHOCTh
MPOTEKAHUS PEAKIMI C yJacTHUEM COJIel Ha

ocHOBe npaBuiia beprose.

1Iposodumsb  ONBITHI, TOATBEPIKIAIOIINE
XUMHYECKHE CBOMCTBA coJIeH, C
co0uroIeHIEM IpaBUII TEXHUKU
0€30IaCHOCTH.

Habniwooams wm  onuceieams peakuu ¢
y4acTHEM COJICH C IMOMOIIBI0 PYCCKOTO

(pomHOTO) SI3bIKA U SI3bIKA XUMHUH

12
12.10
13.10

ITonstue o TuaApoJIn3eC

coJien

['unponus Kak oOMeHHOe
B3aUMOJICICTBUE  colled  C
BOJIOM. IM'maponns COJIN

CIJIBHOTO OCHOBAaHUS W CJIa00¥

KUCIIOTBL.  ['mapomu3  conm
c1aboro OCHOBaHUS U CHUJIBHOMU
KHCJIOTHL. Bonopoansrit
nokazaresb (PH).

JMemoncTpanun. OnpeneneHue
XapakTepa cpeibl B PacTBOpPax

coie

Vemanasnueams — 3aBUCUMOCTD — MEXKIY
COCTaBOM CONM M  XapakTepoM  eé
THAPOIIN3a.

Ananuzuposams cpery pacTBOpa COJH C
MIOMOIIBIO0 UHANKATOPOB.
IIpoeno3uposams TN TUAPOIU3A COJHM HA

OCHOBE aHasin3a €€ GopMyJIbl

[TpubGop JUTS

QJICKTPUYCCKUM TOKOM

OIIBITOB




13 Ilpakmuueckas CBoiicTBa KHCJIOT, OCHOBaHUWH, | ¥Ymemsv oOpamartbcs ¢ Ja0OpaTOPHBIM
17.10 | paboma [. Pemienue | OKCUIOB MW coiied B  cBere | 000pymOBaHHEM Y HarpeBaTelIbHbIMU
19.10 HKCHEPUMEHTAIBHBIX | TEOPUHU AJIEKTPOJIUTUYECKOH | MprOOpaMH B COOTBETCTBUH C MPAaBUIIAMHU
3amad o TEME | TUCCOIMAINY Y NPEICTABICHUHN | TEXHUKH 0€30IacHOCTH.
«QneKTposMTHIecKas | 00 OKHCIUTENbHO- | Habnrooams CBOMCTBA 3JIEKTPOJIUTOB.
TIMICCOIMALIUS BOCCTAHOBUTEINILHBIX peakuusx | Habarooams W onucviéams peakuuud c
y4aCTHEM 3JIEKTPOJUTOB C IOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO HWJIM POJHOTO)
SI3bIKA U SI3bIKA XMMUHU.
Dopmynuposams BBIBOIIBI TIO pe3yJIbTaTaM
IIPOBEIEHHOI0 HKCIIEPUMEHTA
14 O0o0O01IeHNEe ¥ CUCTeMAaTU3aIMsI 3HAHUH 110 TeMe « XMMHUYECKUE PEaKIIMH B PACTBOPAX JICKTPOJIUTOBY
19.10
20.10
15 Koumponvnas paboma 1 no temMe «XUMHUYECKUE PEAKIIMH B PACTBOPAX JIEKTPOJIUTOBY
31.10
02.11
HemeTasiibl M UX coeAMHEHHUS (25 1)
16 Obmas CtpoeHue aToMOB HeMETaoB | OObACHAMb, YTO TAKOES HEMETAILIBL.
02.11 XapaKTepUCTHKA " 1704 MTOJIOKEHHE B | Xapaxmepuzo6ams XUMIUUECKUE FITEMEHTHI
03.11 HEMETaJJIOB NEPUOINIECKOi cucTeMe. Psiji | — HeMeTalisl U CTpOeHHe, (pu3nuecKue u




3JIEKTPOOTPHULIATEIIBHOCTH.
Kpucramnmueckue pemeTKH
HEMETaJIJIOB — MPOCTHIX
BemecTs. du3ndyeckne cBOMCTBA
HEMETAJLJIOB. O6mmue
XUMHYCCKHE CBOMCTBA
HEMETAJJIOB. OKHUCIIMTEIBHBIC H
BOCCTaHOBHUTEIBHEIC.
JdemMoHcTpanmu. Konnexkuus
HEMETAJIJIOB. Mogemn
KPUCTAIUINYECKUX peLEToK
HEMETAJIJIOB: aTOMHBIE u
MoJsieKyJigspHble. O30Hatop U
MPUHIIMIIBI ero paboTHI.
['opeHne mpoCThIX BEIIECTB —

HCMCTAJIJIOB:

cepol, (ocdopa,

APEBECHOT'O YIJIA

XUMHUYECKHE CBOMCTBA MPOCTHIX BEIICCTB
— HEMETAILIIOB.

Ob6vsicusamb 3aBUCUMOCTH  OKHCIIMTEIIBHO-
CBOMCTB

BOCCTAaHOBUTCIIBHBIX (I/IJ'II/I

npeocKkaszviéams  CBONCTBA) 3IIEMEHTOB-

HEMCTAJIJIOB oT nux ITOJIOXKCHHUA B

MEPUOJINYECKON  CUCTEME  XMUMHUYECKUX
anemenToB . 1. Menaeneena.
Yemanasnueamn MPUYUHHO-
CIEACTBEHHBIE CBSI3M MEXAY CTPOCHUEM

aToMa, XHMMHYECKOM CBSI3BIO, THIIOM
KPUCTAUIMYECKON PEIIETKH HEeMeTala U
€ro  CoeAMHeHHH U  (UBHYECKUMH
CBOMCTBAMHM JaHHOTO HEMETala M €ro
COCIUHCHUH.

JHoxazvbieams OTHOCUTENBLHOCTHh IMOHATHUH

«MCTAJLII» U KHEMCTAJLII»

17
07.11
09.11

O6mmas
XapaKTePUCTHKA
3reMeHToB VIIA-

T'pYIIIbI — raJIOTCHOB

["anorensl, CTpOCHUE UX aTOMOB
U MoOJIeKyl. @Duznueckue U
XUMUYECKHE CBOMCTBA
raJIOr€HOB. 3aKOHOMEPHOCTH

W3MEHEHHMS CBOMCTB TalIOTECHOB

Xapaxkmepuzosams cTpoeHue, HU3NIECKUE
U XHMHUYECKHE CBOMCTBA, MOJYYEHHUE U
MIPUMEHEHHE TaIOTeHOB B TIaHE OOIIETo,
0COOCHHOTO U €IMHUYHOTO.

Yemanasnuseamo IPUYIUHHO-




B 3aBUCHUMOCTH OT  HX
IIOJIOKEHUSI B IMEPUOIUYECKOMN
cucreMe. Haxoxnenue

TaJJOr¢HOB B IIpUPOAC HU HX

MOJTyYCHHE. Buonorunueckoe
3HAYCHHUC 158 HpI/IMeHeHI/Ie
rajoreHoB.

JdemMoHcTpanmu. OO6pa3isl
rajoreHoB — MPOCTHIX
BEIISCTB. BsaumoneiicTeue

raJloreHoB C MeTaJlJIaMU.
Britecuenue  xmopom  Opoma

Wjin wuoJda U3 pacCTBOPOB HX

CIICICTBEHHBIE CBSI3M MEXAY CTPOCHUEM
aToMa, XHWMHMYECKOM CBS3bIO, THUIIOM
KPUCTAIUIMYECKOM PEIIETKU Y TaJIOTEHOB U
¢buznyeckumMu u XMMHUYECKUMH

CBOMCTBaMH 3THX BE€IICCTB

cojie
18 CoenuHeHus ["amoreHoBOI0POIBI u | Xapakxmepuszoéams ¢ WCIOJIB30BAHUEM JlaTauk XJIOpH]I- HOHOB
09.11 rajoreHoOB COOTBETCTBYIOIINE UM KHCIIOTBI: | PYCCKOTO (POJHOTO) SI3bIKA U SI3bIKA XUMHUU
10.11 IJIaBUKOBAs, ConsiHas, | cocTaB, (u3MYECKHMe H  XMMHYECKHE

OpOMOBOIOpOTHAS, CBOWMCTBa, TIOJIyICHHE W TPHUMCHCHUE

MOJ0BOAOpOaHAs. ['anmoreHupl.
KauecTtBennble  peakuuu Ha
rajoreHua-uonsl. IlpumeHnenue

COECTMHEHNN TaJIOr€HOB.

COETMHEHUHN TaJIOr€HOB.
Ha3zvieamby COCMHEHUS TaJOTCHOB IO
dbopmyne u cocmasnsimes GOPMYIBI IO HX

Ha3BaHHIO.




JemoHcTpauus. Komneximsa
IIPUPOJHBIX COEAMHEHUH XJIOPA.
JlaGopaTopHblii onbIT. 32.
Pacrnio3HaBanue rajoreHuz-

HOHOB

Yemanasnusamo MPUYUHHO-
CJIIEJCTBEHHBIE CBSI3U MEXKIY XHUMUYECKOU
CBSI3bI0 M TUIIOM  KPUCTAJUIMYECKOU
pELIETKH B COCIMHEHHUAX TaJOr€HOB U
buznIecKuMu H XHUMHYSCKUMU
CBOMCTBAMM DTHX BEIIIECTB.

Ilposooums, HabaOame W ONUCHIBAMb

XHUMHYECKHI SKCIIEPUMEHT §(0)
pacro3HaBaHUIO  TAJIOTE€HUJ-UOHOB €
co0IroieH1EM PaBUII TEXHUKHU
0e30IaCHOCTH.

Boinonnsms  pacu€rsl MO XUMHYECKUM

dbopMynaM M ypaBHEHHMSIM peaklui,

MPOTEKAIOMIUX C Yy4YacTUEM COEAMHEHUMN

raJoreHoB
19 IIpaxmuueckas CounsiHas KHUCJIOTa Kak CUIIBbHBIA | Ymems oOpamarecs ¢ J1aO0OpaTOpHBIM
1411 | paboma 2. U3ydyeHnue | 3IEKTPOIIHUT. TunuyhHele | 000pyIOBaHMEM M HarpeBaTebHBIMU
16.11 CBOMCTB COJISTHOU peakuuy KHUCIIOT, XapaKTepHbIe | MpuOopaMu B COOTBETCTBUU C MpaBUIAMHU

KHCJIOTBI

1A COJISTHOM KUCJIOTHI:
B3aMMOJCHCTBHE C METaJIaMH,
OCHOBHBIMH ¥ aM(pOTEepHBIMHU

OKCHuJaMu, OCHOBaHUAMU n

TE€XHHUKH 0€30MacHOCTH.
Habniwooams cBOMCTBa 3IEKTPOIUTOB H
MPOMCXOSANINX C HUMU SIBJICHUH.

Habnwoamsv wm  onucvieames peakuu C




aM(pOTEpHbIMU TUIPOKCHIAMH,
cossamu. KauecTBeHHas peakuus

Ha XJIOPU-UOH

y4acCTHEM JJICKTPOJIUTOB C  TIOMOIIBIO
pycckoro (poaHOro) si3blka U sI3bIKa
XUMHHU.

Dopmynuposamp BBIBOJIBI TIO pE3yJIbTaTaM

HpOBCI[éHHOFO OKCIICPUMCHTA

20
16.11
17.11

O6mas
XapaKTePUCTHKA
3reMeHToB VIA-

TPy —

xanbKoreHoB. Cepa

O6mas XapaKTepUCTHKA
aneMeHToB VIA-rpynmsl. Cepa
B INpUpOJE U €€ IOIy4YEHHUE.
AnnorponHele  Moau(pUKaLUU
cepshl 51 X CBOICTBA.
XHWMHUYECKUE CBOMCTBA CEPHI U
€€ MPUMEHEHHE.
JleMoHCTpALUK.
B3anmopeiicTere cepsl ¢
Merauiamu. ['opeHune cepsl B

KUCIIOPOe

Hasamp 0011yI0 XapaKTEPUCTHKY aTOMaM,

IpoCThIM BCIIECCTBAM W COCAMHCHUAM

XaJIbKOTEHOB B 3aBUCHMOCTH OT HX
MOJIOKEHUS B IEPHOMUECKON CUCTEME.
Xapaxmepuzoeams CTpOEHHE,

QUTIOTPOIHIO, (PU3NICCKUE U XHUMHUYCCKUE

CBOMCTBa, IIOJy4eHHE U IPUMEHEHUE
CepBI.
Yemanasnueamo MPUIHHHO-

CJICACTBCHHBIC CBA3U MCKIY CTPOCHHUCM

aroMa, XHMHYECKOM CBS3bIO, THUIIOM
KPUCTAIUIMYECKOM PEIIETKU Cepbl U €€
(buznIecKuMu i XAMUYECKHUMU
CBOMCTBaMH.

Bvinoansams  pacd€rel MO0  XUMHUYECKUM
dbopMylnaM W  ypaBHEHHUSM pPEaKIIHi,

MPOTEKAIOIINUX C YYACTHEM CEPBHI.

[TudpoBoii MUKPOCKOIT




Ilposooums, HabnOOamMs> M ONUCLIBAMD
XUMHUYECKHIA DKCIIEPUMEHT [0 TOPCHHIO

Cepbl Ha BO3AYXE U B KHUCIOPOAE C

coOII0ieHIEM MpaBUII TEXHUKHU
0e301MacHOCTH
21 CepoBonopon u CepoBonopo: cTpoenue | Xapakxmepuzosams ¢ WCIOJNb30BaHUEM | [laTuuk Temreparypsl IIIaTHHOBBIH
21.11 Cyb(HIBI MOJICKYJIbl,  (U3HYECKHE | | PYCCKOTro (POJHOTO) S3bIKA M SI3bIKA XHMUHU
23.11 XHUMUYECKHE CBOKMCTBA, | cOCTaB, (U3MYECKUE H  XUMHUUYECKHE
MOJTyuYeHUe u 3HAa4YeHHE. | CBOMCTBA, TIONyYeHUE M TpPUMEHEHUE
CepoBoaopoiHas KHCJIOTA. | COSAMHEHUI Cephl B CTEIICHU OKUCIICHUS —
Cynmpduapl W WX 3HAYCHHUE. | 2.
JIroMuHO(OPBHL. Ha3zvieams coepuHeHust cepbl B CTENEHU
JNemoncrpanuu.  Komnekius | okucinenus —2 no gopmyine u cocmasnameo
CyIb(UIHBIX pyZa. | GOpMyJIbI IO UX HAa3BAHMIO.
KavectBennas  peakmuss  Ha | Cocmasnsimbs MOICKYISIPHBIE W HWOHHBIC

Cyb(QUI-MOH

YpaBHEHUSI pPEaKUUid, XapaKTEpHU3YIOLINE
XUMHUYECKHUE CBOWCTBA COCIMHEHU CEphI B
CTEIEHU OKHUCIECHUS —2.

Onucviéamo MIPOIIECCHI OKHCJIEHHS-
BOCCTAHOBJICHHUS, Onpeoeianb OKUCIUTENb
M BOCCTAaHOBHUTEIb M  COCMAGIAMb

JNEKTPOHHBIA OajdaHc B peakuusx c




Y4acCTHEM CEpBI B CTENIEHU OKHCICHUS —2.
Yemanasnusamo MIPUYUHHO-

CJICACTBCHHBIC CBA3U MCIKIY XUMHYECKOU

CBA3bBIO n THUIIOM KpHCTaJIHI/I‘IGCKOﬁ
pem E€TKH B COCAUHCHUAX CCPEL n
(1)I/I3I/I‘-IGCKI/IMI/I n XUMHNYCCKUMU

CBOMCTBAMH DTUX COENMHEHUN

22
23.11
2411

Kucnoponusie

COCAMHCHUS CCPBI

Oxkcun  cepoi(IV), cepHucras
KHCIIOTA, CYIb(MUTHI.
KauecTtBennas  peakuuss  Ha

CyIb(UT-NOH.

Oxkcun cepoi(V]), cepHas

KHCJIOTA, Cynb(atsl.
Kpucramnoruaparsl.
KauectBeHnas  peakuuss  Ha
Cyib(ar-uoH.

JleMoHCTpALUK.
ObeciuBeunBaHre OKpalleHHbIX
TKaHeW M I[BETOB CEPHHUCTHIM
ra3oM.

B3anmopericteue

KOHIIEHTPUPOBAHHOM  CEPHOM

3anucvieams  OPMYIBl  OKCHIIOB CEPHI,
Hazvleamv WX, ONUCLIBANMb CBONCTBA Ha
OCHOBE 3HAHUN O KUCITOTHBIX OKCHAX.

Xapaxmepuzoéams €  HCIOJIb30BAaHUEM

pycckoro (pOAHOrO) S3bIKA U A3bIKA XUMHUH

coctaB, (usuUeckne ¢  XUMHYECKHE
CBOICTBA CEepHOM KHUCJIOTBI Kak
ANEKTPOJINTA.

Cocmaenams MOJEKYISAPHBIE U HOHHBIE
YPaBHEHUSI PEAKLUH, XapaKTEPU3YIOIIUX
XMMHYECKHUE CBOMCTBA CEPHOM KHUCIIOTHI.
Pacnosnasamu cynbdar-nuoHsl.
Xapaxkmepuzoseams €  HUCIOJb30BAaHUEM
PYCCKOTo (POJHOTO) sI3bIKA U SI3bIKA XUMUU
CBOMCTBA

KOHIEHTPUPOBAHHON  CEpHOU




KHCJIOTBI C MEZBIO.
OOyrinBaHue  OpraHMYECKHX
BEILECTB  KOHIICHTPUPOBAHHOM

CEpPHOM KMCIIOTOM.
JladopaTopublii  onbiT. 34.
KauecTBeHHble  peakuuu  Ha

Cynb(haT-uOHBI

KHCJIOTHI KaK OKUCIUTENS.

Cocmaenams ypaBHEHUS OKHCIUATEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIHUI METOJIOM
AJICKTPOHHOTO OajaHca.

Buvinoansams

paC‘IéTI)I 10 XHUMHYCCKHUM

dbopmynaM W ypaBHEHHSIM pPEaKLHUH,

MPOTEKAIOIIUX C  Y4acTHEM  CEpHOM
KHCIIOTBHI.

Habnooams M onuceleams XAMHUYECKUN

9KCIIEPUMEHT
23 Ipaxmuueckas CepHasi KHCIIOTa Kak CWIBHBIA | Ymems oOpamarscs ¢ J1abopaTtopHbIM | JIaT4MK TeMIepaTrypbl IUIaTHHOBBIH,
28.11 | paboma 3. VI3yueHue | 3JEKTPOJIMUT. Tunuynele | 000pyiOBaHMEM M HarpeBaTesbHBIMU | JlaTYMK ONTHUYECKON INIOTHOCTH
30.11 CBOWCTB CEpHOM pEeaKIMU KHCIIOT, XapaKTepHbIE | MPUOOpaMU B COOTBETCTBUU C MpaBUIAMH

KHCJIOTBI

JUisi  pa30aBlI€HHOW  cepHOM

KHCJIOTBI: B3aMMOJIEUCTBHE C
MeTaJUIaMH, OCHOBHBIMH H
aM(pOTEepHBIMH OKCHIAMH,
OCHOBaHUSIMU U aM(pOTEPHBIMU
TUAPOKCHIAMH, COJISIMU.
KauectBennass  peakiusi  Ha

cynb(ar-uoH

TEXHUKHU 0€30ITacCHOCTH.

Habniooams cBOWCTBAa 3IEKTPOJIUTOB U
MIPOUCXOISIINX C HUMH SIBIICHUH.
Habniooams w onucviéams peakuud ¢
y4acTHEM D3JIEKTPOJUTOB C  TOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO WJIH POJHOTO)
SI3BIKA U SI3BIKA XUMHUH.

Dopmynuposamb BBIBOJIBI TI0 PE3yIbTaTaM

IIPOBEIEHHOI0 HKCIIEPUMEHTA




24 OO6mas OO6mas XapakTepUCTUKa | /Jaéamsb OOIIYI0 XapaKTEpPUCTUKY aToMam, | JlaTuMK ONTUYECKON TIJIOTHOCTH
30.11 XapaKTEePUCTUKA 251eMeHTOB VA-rpymnmbl. A30T, | IPOCTBIM  BEIIECTBAM M COEAUHEHMSIM
01.12 XUMHUYECKHUX CTPOEHHE aTroMa M MOJIEKYIbI | 1eMEeHTOB VA-Irpynmbl B 3aBUCUMOCTH OT

3J1eMEHTOB VA- azora. dusnueckue U | MX IOJOXEHUs B IEPUOJUUECKON CHCTEME.
rpymnisl. A30T XUMHYECKHE CBOMCTBA u | Xapakmepuszoéams C HUCIOJIb30BAHUEM
IpUMEHEHHE a30Ta. A30T B | pPyccKOro (pOAHOroO) sI3bIKa U SI3bIKa XUMHHU
OpUpojie M ero OHoioruyeckas | CTpoeHue, (U3NYECKHEe W XHMUYECKHE
pOJIb. CBOWCTBa, IIOJyYEeHHME U IPUMEHEHHUE
Jemoncrpanun.  Jluarpamma | a3ora.
«CocraB BO3AYXa». | Hasvieams coequHEHUs a30Ta 1o popmyie
Buneodparmentsl u  cnaiiabl | U cocmagnams GOPMYIIBI 10 UX Ha3BAHUIO.
«IItrabm G6azapb» Yemanasnueams MIPUYHHHO-
CIIEACTBEHHBIE CBSI3U MEXAY CTPOCHHUEM
aToMa W MOJIEKYJbl, BUJOM XUMHUYECKON
CBSI3M, TUIIOM KPUCTAJNIMYECKON DPEIIETKU
a30Ta ¥ ero (PU3NYEeCKUMU U XUMHUYECKUMHU
CBOMCTBaMH.
Buinoanams  pacu€Tbl MO  XUMHUYECKUM
dbopmynaM ©  ypaBHEHHSIM  PEAKIUH,
MIPOTEKAIOINX C YYaCTHEM a30Ta
25 Ammuak. Conmn AMMHak, CTpoeHue MOJIEKYINBI U | Xapakmepuzoeéams ¢  HUCNOJIb30BaHUEM | J[aTuMk TemmepaTypsl IIaTHHOBBII
05.12 aMMOHUS buznueckue CBOICTBa. | pyccKoro (poJHOro) sA3bIKa U A3bIKA XUMUU




07.12

AMMUadHas BOJa, HallaTbIPHBIN
CIIUPT, rugpar aMMHaKa.
JIOHOpHO-aKLENTOPHBIN

MEXaHU3M 00pa30BaHUs CBS3U B
KaTHOHE aMMOHHSL.

BoccranoButenbHbIE  CBOMCTBA

aMMMakKa.
Comu AMMOHMUA n Hux
IMPUMCHCHHC. KauecTtBeHHas

pCaKklyg Ha KaATUOH aMMOHHMA.
Jemoncrpauuu. Ilomyuenue,
coOMpaHue U paclo3HaBaHHE
aMMHMaKa. Paznoxenue
JAUXpoMaTta aMMOHMUS.
JlaGopaTopHublii  onbIT. 36.
KayecTtBeHHass  peakuuss  Ha

KaTHuOH aMMOHUsA

COCTaB, CTPOCHHE MOJIEKYIIbI, (PU3NUCCKUEC
U XUMHYECKHUE CBOWMCTBA, IOJNy4CHHE U
MIPUMEHEHHE aMMHaKa.

Hasvisams comu aMMOHUS 110 GOpMYJIaM 1
cocmagnsims HOPMYIIbI IO UX HA3BAHUSAM.

3anucviéams MOJCKYISPHbIE W HWOHHBIC
YpaBHCHHS PEaKIUi, XapaKTePU3YIOIIUX
XMMHYECKHE CBOIMCTBA aMMHaka U COJICH
aAMMOHHUSI.

Cocmagnsimes  ypaBHCHUS OKUCIHUTEIBHO-
BOCCTAHOBHTEJIBHBIX PEAKIHI C ydacTHEM
aMMHaKa c HIOMOIIBIO MeToj1a
AJIEKTPOHHOTO OajaHca.

Vemanasnueamo MPUYUHHO-
CIIC/ICTBEHHBIC  CBSI3U  MEXAY  BHIOM
XUMHYECKOMH CBSI3H, TUIIOM
KPUCTAJUNTMYECKON penIéTKH B aMMHUAKe U
COJSIX aMMOHHS W (PU3HYECKUMH U
XUMHAYECKMMH CBOWCTBAMH STHX BEIIECTB.
Ilposooums, HabawOams WU ONUCHIBAMDb
XUMHAYCCKHIHA HKCTIIEPUMEHT o

pacrio3HaBaHUIO HOHOB AMMOHUA (¢




co0roieHne MIpaBHII TEXHUKHU
0€30MaCHOCTH.

Bvinoansams  pacdy€rel 10  XUMHUYECKUM
dbopMylniaM W ypaBHEHHUSIM  DEaKIIHii,

IIPOTECKAOIIUX C YHaCTUEM aMMHUaKa

26 Ipaxmuueckas [Momyuenue, cobupanme  u | Ilonyuams, cobupams W pacnosnasams | Jlatank pH
07.12 | paboma 4. pacro3HaBaHHE ammuaka. | ammuak. Obpawamuvces ¢ 1a00PaATOPHBIM
08.12 [Tonyuenue ammuaka | M3yuenue pacTBOPUMOCTH | 0OOPYJOBaHMEM W  HarpeBaTelbHBIMH
Y U3y4YCHUE €T0 aMMHaKa B BOJIC U | IpubOpaMu B COOTBETCTBHH C MPaBUIIAMHU
CBOWCTB XapaKTEpUCTHKA OCHOBHBIX | TEXHUKHU 0€30IaCHOCTH.
CBOWCTB rHapara amMmuaka. | Habarodams W onucvléams XUMUYCCKHMA
KadyecTBeHHass  peakiusi  Ha | OKCIIEPUMEHT C  IOMOIIBK  PYCCKOTO
KaTHOH aMMOHUS (poItHOTO) SI3bIKA U SI3bIKA XUMHHU.
Dopmynuposams BBIBOIIBI TIO pE3yJIbTaTaM
IIPOBEIEHHOI0 DKCIIEPUMEHTA.
Compyonuuams B mpolrecce y4eOHOTro
B3aMMO/JICHCTBUS MpU paboTe B rpymmax
27—28 | Kucnopoaasie Oxkcupl azora: | Xapakxmepuzoeams ¢ wucnoiap3oBanuem | Jarunk pH
12.12 COCJTMHEHHS a30Ta HecoJieo0pa3yrolme U | pycCKoro (POJHOTO) S3bIKA U SI3bIKa XUMHH
14.12 KHCJIOTHBIE. cocTaB, (u3MuUecKMe U  XUMHUYECKHUE
A30OTHCTas KUCJIOTa U HUTPUTHI. | CBOMCTBA, TIONyYeHHUE U TPUMEHEHUE

A3zoTHas KHCJIOTA, eé

OKCHJIOB a30Ta.




MOJTy4YEHHE u CBOICTBA.
Hurpartsr.

JemMoHCTpanMu.
BzaumoneiictBue
KOHIIEHTPUPOBAHHOW  a30THOM
KUCJIOTBl ¢ Menpto. ['openne
yépHOro nopoxa. Pasnoxenue
HUTpaTa Kaausi MW TOpEHHue
JPEBECHOTO YroJbKa B HEM.
JlaGopaTopHublii  onbIT. 37.
XUMHYECKUE CBOMCTBA a30THOM

KHCJIOTBI KaK 3JICKTPOJIMTAa

Cocmaenams MONEKYIJSPHbIE M HWOHHBIC
YpPaBHEHUSI PEAKIUH, XapaKTEPU3YIOIIUX
XUMHYECKHE CBOMCTBA OKCHJIOB a30Ta.
Yemanasnusamo MPUYUHHO-
CIEACTBEHHBIE  CBSI3U  MEXKAY BHUIOM
XUMHYECKOU CBSI3U, TUIIOM
KPUCTAIUIMYECKOM PpEETKH B  OKCHAAX
a3oTa M UX QU3MYECKUMH U XUMHUYCCKUMHU
CBOMCTBAMH.

Xapaxmepuzosams C  WUCHOJIb30BAHUEM
PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XUMUHU
coctaB, (HU3MYECKHME U  XHUMHYCCKHE
CBOMCTBaA a30THOH KHMCIOTBI KakK
JJIEKTPOJIUTA U €€ NPUMEHEHUE.
3anuceieamvs MONEKYISPHBIE W HWOHHBIC
YPaBHEHUSI PEaKUUW, XapaKTEpHU3YIOLIHe
XUMHYECKHE CBOMCTBA a30THOM KHCIOTHI
KakK 3JIEKTPOJIUTA.

Ilposooums, Habn0Oamv M ONUCLIBAMD
XUMHUYECKHI JKCIIEPUMEHT,
XapaKTEepU3yIOLIUNA  CBOWCTBA  a30THOM

KHCIIOTHBI KakKk OJICKTPOJINTA, C




coOITIOICHHEM NpaBUII TEXHUKU
0€30MaCHOCTH.

Xapakmepuz06amsb a30THYIO KUCIIOTY KaK
OKHCITUTEIIb.

Cocmaensims ypaBHEHUS OKHCIHMTEIBHO-
BOCCTaHOBUTEIHHBIX peaxiui,
XapaKTePU3YIOIINX XUMHUYECKUE CBOWCTBA
A30THOM KHCJIOTHl KaK OKHUCIHTENS, C
MOMOIIIBI0 METOJIa AIEKTPOHHOTO OallaHca.
Ilposooums, nabnooams M ONUCLIBAMD
XUMHYCCKHAN 9KCIIEPUMEHT,

XapaKTepU3yIOIIUii  CBOWCTBA  a30THOM
KHCIIOTHI KaK OKHCITUTEISA, C COONIOICHUEM

MpaBWJI TEXHUKHU 0€3011aCHOCTU

29
14.12
15.12

®ocdop u ero

COCIUMHCHUA

®dochop, cTpoeHHE aTomMa U
IIOTPOIHSL. dochunpr.
®ocoun. Oxcun dpochopa(V) u
docdopnas kucnora. DocdaTsl.
JleMoHCTpanum. O06pas3ibl
OPUPOIHBIX COeIMHEHUH
docdopa. I'openne docdopa Ha

BO31yX€ u B KHCJIOpOJEC.

Xapakmepuzoéams €  WCHOJIH30BAHUEM
pycckoro (pOAHOTO) S3bIKA U S3bIKA XUMHUH
CTpOCHHE, aIOTpONHI0, (usnueckue u
XUMHUYECKHE CBOWCTBA, TMIOJIyICHUE W
npumenenue docdopa.

CamocCTOATeNbHO — OnuUcbl8ams  CBOUCTBA
okcuaa ¢docdopa(V) Kak KHCIOTHOTO

OKCHJIa U cBOMcTBa (POchHOpHOI KUCITOTHI.




[Tomyyenue Genoro docdopa u
WCIIBITAHUE €TI0 CBOMCTB.

JlaGopaTopusbiii  ombiT. 38.
KauectBennast  peakiusi  Ha

dbocdar-uon

Unnrocmpuposams ~ CBOWCTBA  OKCHIA
dochopa(V) u  dochopHOit  KUCIOTHI
yYpaBHCHUSIMH COOTBETCTBYIOIINX
peaKkuuid.

Ilposooums, HabMOOAMs> M ONUCLIBAMD

XAMHYECKUMN JKCIIEPUMEHT c
co0uroIeHIEM IpaBUII TEXHUKU
0€30MMacHOCTH.

Pacnosnasame hochar-uonb

30
19.12
21.12

O61mmas
XapaKTePUCTHKA
3reMeHToB IV A-

IPYIIBL. YTIEpOL

O6mas XapaKTepUCTHKA

AJIEMEHTOB IVA-rpynnsi:
0COOEHHOCTH CTPOEHHsI ATOMOB,
IIPOCTBIX BELIECTB u
COCIUHEHUN B 3aBUCHUMOCTH OT
MOJIO)KEHUS ~ JJIEMEHTOB B
NIEPUOIUYECKON CHUCTEME.
VYruepon. Kpyrosopot yriepona
B IpUpoAe.  AJUIOTPOIHBIE
Monudukanuu: anmMas, rpadur.
AMopdHBIE  yraepox:  caxa,
JPeBECHBIN yroyib. AncopOuus.

XUMHYECKHUE CBOWCTBA

Jlasams 001110 XapaKTEPUCTUKY aToOMaMm,

MNPOCTBIM  BEIIECTBAM H  COCTUHEHUSM
ieMeHTOB [VA-TpyImbel B 3aBHCHMOCTH
OT HX TOJIOKEHUsI B MEPUOANYECKOMH
cHucTeMe.
Xapakmepuzoéams €  WCHOJIH30BAHUEM
PYCCKOTro (POAHOTO) A3bIKA U SI3bIKA XUMUU
CTpOEHHUE, AIOTPONHI0, (U3NYECKHE U
XUMHAYECKHE CBOMCTBA, TIOJNY4YeHHE U
MpUMEHeHne aMOp(HOTO yriaepoa.
Cpasnueams CTpOEHHE M CBOWCTBA ajiMasa
u rpadura.

Onucwieams OKHCIIUTCIBHO-




yriepona.  Kokcoxumuueckoe

IMPOU3BOACTBO n €ro

npoaykmwus. Kapoumsr.

JdemMoHcTpaumu. Komnexusa
«O0pa31sl MPUPOTHBIX
COCIMHEHU N yraepoma».

Hoptper H. JI. 3enunckoro.
[lornmomenre akTUBUPOBAHHBIM
YIJIEM PACTBOPEHHBIX BELIECTB
WIH

ra3os. YerpoicTBo

IIPOTUBOTa3a

BOCCTaHOBUTEJIbHBIE CBOMCTBA yTepoaa.

Ilposooums, nabawOame W ONUCHIBAMb

XAMHYECKUMN JKCIIEPUMEHT c
coOII0ieHIEM paBUiI TEXHUKH
0e301acHOCTH

31
21.12
22.12

Kucnopoausie

COEIMHEHMS yIiiepojaa

Oxkcupn yrnepoma(ll): crpoenue
MOJIEKYJIbI, NOJydYeHHe |
cBoiicrBa. Okcup yrinepona(IV):
CTpOCHUE MOJIEKYJIHI,

MOJIYYCHHUEC U CBOICTBA.

DKOJIOTHYECKHE pOOJIeMBI,
CBSI3aHHBIC C OKCHJIOM
yraepona (IV), TUTIOTE3a
rn06aan0r0 IIOTCIJICHUA

KITUMaTa, MapHUKOBBIA AP PeEKT.

VYronnHag KHUCJIOTA. Comn

Xapaxmepuzoeams €  HCIOJNb30BAHHEM

PYCCKOTO (POJHOTO0) SI3bIKA U SI3bIKA XUMUU
XUMHUYECKHE

coctaB, (usuyeckue U

CBOﬁCTBa, MMOJIy4€HHUEC HW TNPUMCHCHHC

OKCHIOB yrjiepoaa.

Yemanaenuseamo [IPUYUHHO-
CIIEICTBEHHBIE  CBSI3M  MEXAY BUIOM
XUMHUYECKON CBA3U u THTIOM

KpHCT&J’IJ’IH‘-ICCKOfI peI_HéTKI/I B OKCHIOax

yriepoaa u ux (I)I/I3I/I‘-ICCKI/IMI/I n

XUMHNYECKUMHU CBOMWCTB aMH, a TakKXeE




YTOJIBHON KHCIOTHI: KapOOHATHI
u THJIPOKapOOHATHI.
Texuudeckas 1 NUILEBas coja.

39.

JlaGopaTopHbIii  ONBIT.

[Tonyuenue u CBOICTBA

YTOJIBHOM KHCIIOThI

PUMCHEHHEM.
Cobarooams paBUIIa TEXHHUKHU
0€30MacHOCTH npu MCIOJIb30BaHUU
MIEYHOT0 OTOILICHHUSI.

Okasviéams ~ TEPBYIO  I[OMOIL  IPH
OTpAaBJICHUH YTapHBIM I'a30M.
Xapaxmepuzoeamb ¢  WUCIOJIb30BAaHUEM

pycckoro (pOAHOro) S3bIKA U A3bIKA XUMHUH

cocTaB, (u3Mueckue M  XUMHUYECKHUE
CBOﬁCTBa, MMOJIy4eHHEC HU INPUMCHCHHC
YrOJIBHOM  KHCIOTBI U €€  cojleH

(kapOOHATOB U THAPOKAPOOHATOB).
Hnnrocmpuposams 3aBUCUMOCTb CBOWCTB
COJIEN YTOJIbHOM KUCJIOTHI OT UX COCTaBa.

Ilposooums, Habn0Oamv M ONUCLIBAMD

XUMHYECKUIN IKCIIEPUMEHT c
coOJIroIeHnEM MPaBHII TEXHUKHA
0€30I1aCHOCTH.

Pacnosznasamn xapOoHaT-HOH.
Bvinoansams  pacd€rel MO0  XUMHUYECKUM
dbopMylnaM W  ypaBHEHHUSM  pPEaKIIHi,

MPOTEKAIIMNUX C Yy4acTHEeM COEAMHEHUHN




yriepozaa

32 Ipaxmuueckas [Momyuenue, cobupanme  u | [lonyuams, cobupams W pacnoznaéams | TPUOOP ISl TIOTYYCHHS Ta30B HIIU
26.12 | paboma 5. | pacio3HaBaHWe  YTIACKUCIIOTO | yIIeKuciabli  ra3.  Obpawamwvcs ¢ | anmapat Kumnmna
28.12 [Tonyuenue rasa. M3ydeHne pacTBOPUMOCTH | JaOOpPaTOPHBIM 00opyI0BaHUEM u
VIJIGKHCIIOTO Ta3a U | YIJIEKUCIIOTO Ta3a B BOJAE W | HarpeBaTeIbHBIMH npubopamu B
M3yYEHHE €ro CBOMCTB | XapaKTepPHCTUKA KHCIIOTHBIX | COOTBETCTBUM C TIPaBWJIAMU  TEXHUKH
CBOWCTB  YTOJIbHOW KHCIIOTHI. | 6€301MacHOCTH.
KavectBennas  peaknuss  Ha | Habnooams W onucvbléames XUMAYSCKHNA
KapOOHAaT- W THIPOKApOOHAT- | SKCIIEPUMEHT C IOMOIIBK  PYCCKOTO
HOHBI (poHOrO) SI3bIKA U A3bIKa XUMUH.
Dopmynuposams BHIBOIBI TIO pe3yJIbTaTaM
MPOBEAEHHOTO YKCIICPUMEHTA.
Compyonuuams B Tmporecce y4eOHOTro
B3aMMOJICHCTBUS TIpU pabOTe B IpyIIax
33 YrneBoaopoas Oprannyeckas XUMHS. | Xapakmepuzoeams OCOOCHHOCTH cocTaBa | JlaTunk Temreparyphl IIaTHHOBBII
28.12 VYrneBonopoasl. MetaH, 3TaH U | U CBOWCTB OPTraHUYECKUX COEAMHEHUH.
29.12 pomnaH KaKk  mpenenbHble | Paziuuams nipefenbHbIE U HETpeAeIbHbIE

(HaChIILIEHHBIE) YTIIEBOIOPOIDI.

OTuIieH )51 AllCTUIICH Kak
HCIIPCACIIbHBIC

(HEeHaCBhIILIEHHBIE)

YTJIEBOJIOPOJIBI.
Hazvieams w  3anucvieams  HOpMYyIIbI
(MonexynspHbIe H CTPYKTYPHBIE)
BaXKHEHIITNX MpeaCcTaBUTENEH




yrieBogopoabl.  CTPYKTYpHBIE | YTIEBOIOPOIOB.
bopMyIIBI opranuueckux | Habmooams 3a XOIOM XHUMHYECKOTO
BEIIIECTB. l'openwne | SkcriepuMeHTa, OMUCHIBATH €r0 W JIeaTh
YIJIEBOAOPO/IOB. Peakiuu | BBIBOJIBI HA OCHOBE HAOJFOICHUIA.
JNETUAPUPOBAHHS — MPENCIbHBIX | QuKkcuposams Pe3ynbTaThl SKCIIEPUMEHTA
YTJIEBOJIOPOIOB. C TIOMOIIBIO PYCCKOro (POJHOIO) fA3bIKA, a
JleMOHCTpAIUH. Mogenu | Takke ¢ MOMOIIBI0 XUMUYECKHX (hopMyIt u
MOJICKYJI METaHa, 9TaHa, | ypaBHEHUH
STHIICHA " alleTUIICHA.
B3anmopencreue 3THiIEeHA €
OpoMHOI BOJOM M pPacTBOPOM
nepMaHraHaTa Kajusi
34 IIpupoaubie [TpupoaHbIe WCTOYHUKHU | Xapakmepuzoeamy JlaTumK >7eKTPOIPOBOIHOCTH
09.01 HCTOYHUKH YTJIEBOJOPOOB (yroms, | HeTenmepepadaTHIBAIOIIYIO
11.01 YIJIEBOIOPO0B MIPUPOIHBIN ras, He(Th), | MPOMBIIIUIEGHHOCTh W €€  OCHOBHYIO
(Yroib, MpUPOAHBIA | MPOJIYKTBl UX  MEpepadOTKU | MPOAYKIHIO.
ras3, He)tb), (Obensun), ux ponb B ObITY u | Ycmanasnusamo aHAJIOTUHU MEXTY
NPOAYKTHI UX MPOMBINIJICHHOCTH. Pa3TUYHBIMU OTpaCISIMH
nepepadoTku. JlemoHCTpanus. HedTenepepabaThIBarONIei
VYerpoiicTBo MIPOMBIIIIIEHHOCTH




peKTU(UKAIIIOHHON KOJIOHHBI.

35
11.01
12.01

Kucnopoaconepaxa-
1I1Ee OPraHuYEeCKue

COCIUHECHUA

CnupTbl. OTUIOBBIA CIIUPT, €r0
[OJIyY€HUE, MPUMEHEHUE U
dbusnonornueckoe  JAeUCTBHUE.
TpéxaToMHBIN CIIUPT TJIMIIEPHUH.
YkcycHas

KuUCJI0Ta KaxKk

IIPEJICTaBUTEIND KapOOHOBBIX
KHCJIOT.

JdemMoHcTpanmu. O6mue
XAMHYECKHE CBOWCTBA KHCIIOT
Ha MPUMEPE YKCYCHOU KHUCIIOTBHI.
KauectBennass  peakuuss  Ha

MHOT'0AaTOMHBIC CITUPTHI

Xapaxmepuaoeamb CIIUPTHI KaxKk

KHUCJIOPOJICOACpIKAIIIE OpraHUYECKUe
COEIMHEHMUS.

Knaccugpuyuposamv cnupThl 1O HYHCITY
TUAPOKCHIIBHBIX TPYIII B UX MOJICKYJIaX.
Ha3zvieamo

MPEJICTaBUTENEN OOHO- U

TPEXATOMHBIX CIIUPTOB W 3alMCHIBATH HMX
(bopMyIbI.

Xapaxkmepuzoeéams KapOOHOBBIE KHCIOTHI
KaK KHCIIOPOJICOJEpKAIUE OPTaHUIECKUE

COCAUHCHMUA.

36
16.01
18.01

buonornueckn
AKTHUBHBIE BEIIECTBA:
YKUPBI, OCIIKH,

YTJICBOJBI.

[MoussTe 0 OHMOJIOTUYECKU

BaXXHBIX  BCIICCTBAX: JKHpax,

6CJ'IK8.X, YIII€BOAax — U UX POJIHd

B KU3HU YeJI0BEKA.
MarepuanbHoe €IUHCTBO
OpraHNYECKHUX U

HEOPraHUYECKUX COECIUHEHUN.
HMemoncrpamuu.  OOrmrue

CBOMCTBAa JKHPOB , OMBUICHHE

Xapaxmepuzoéams 0OCOOEHHOCTH COCTaBa
Y CBOMCTB OPTraHUYECKUX COCTUHEHUN.

Paznuuame OpeACIIbHBIC U HCIPCACIBbHBIC

YTJIEBOJOPOBL.
Haszvieamv wu  3anucvieams  GHOPMYIIbI
(MoneKysIpHBIC n CTPYKTYPHBIE)
BaXXHEUIITUX MpEACTaBUTENEN
YTJIEBOJAOPOIOB.

Habnodams 3a XO0OOM XHMHUYECKOTO

HaT‘-II/IK SJICKTPOIIPOBOAHOCTHU




KHUPOB. KauecTBenHnnie

peaKIMy Ha III0K03Y, OeJKu.

9KCIIEPUMEHTA, OINKCHIBATh €r0 M JIeNaTh
BBIBOJIbI HA OCHOBE HAOIIOICHUH.

Qukcuposams Pe3yNbTAaThl KCIEPUMEHTA
C TIOMOIIBIO PYCCKOT0 (POJTHOIO) s3bIKA, a
TaK)Ke C MTOMOIIbI0 XUMHUYECKUX (HOPMYIT U

YpaBHEHUH

37
23.01
25.01

Kpemnuii u ero

COCANHCHUA

KpeMHuii, ctpoeHue ero aroma
U HaxOXJICHHE B MPHUPOJIE.
CpoiictBa kpeMHUsA. CUIHIUIBI
u cunad. Oxcupg kpemuus(IV).

KpemHueBas kuciora u €€ comiu.

JdemMoHcTpanmu. Komnexnus
«O0pa3sisl MIPUPOIAHBIX
COeTMHEHNN KPEMHUS.

Komneknusa crekna, KepamukH,
[IEMEHTA U U3JeJIUI U3 HUX.

JlaGopatopusbie omnbiThl. 40.
IIponyckaHue yriekucioro rasa

4epe3 pacTBOp CHUIIMKATa HATPHs

Xapaxmepuzoeams C  UCHOJIB30BAHUEM
pycckoro (pOAHOro) S3bIKA U A3bIKA XUMHUH
CTPOGHHE  aTOMOB M  KPHUCTAJIOB,
¢u3nyuecKkne W XUMHYECKHE CBOWCTBA,
MOJyYEHUE U TPUMEHEHNE KPEMHUS.
Yemanasnueams MIPUYHHHO-
CIEJACTBEHHBIE CBSI3M MEXIY CTPOECHUEM
aToMa, BUJIOM XHUMHUYECKON CBSI3U, THIIOM
KPUCTAJUIMYECKON PEIIETKU KPEMHUS U €r0
¢buznuecKkuMu u XUMUYECKUMHU
CBOWCTBaMH.

Buinoansams  pacd€rel MO0 XUMHYECKUM
dbopmynaM ©  ypaBHEHHSIM  PEAKIUH,
MPOTEKAIOIINUX C YYaCTUEM KPEMHUS U €ro
COEIMHEHHU.

Xapaxmepus’oeamt; C  HCIIOJb30BaHUEM




PYCCKOTO (POIHOTO) SI3bIKA M SI3bIKA XUMUU

cocraB, (u3MUeckHe W  XUMHYECKUE

CBOﬁCTBa, MMOoJIy4eHue MW MNPUMCHCHHC

COGI[I/IHCHI/Iﬁ KpCMHH:L.

Cpasnueams  TUOKCHIBI  yriiepoja W
KPEeMHHSI.
Onucwieams BayKHEHUIIINE THIIBI

IIPpUPOAHBIX COGI[I/IHGHI/Iﬁ KpEMHHA KakK

OCHOBHOI'O 3JICMCHTAa J'II/ITOC(i)epLI.

38 CunukaTtHas [TpousBoacTBO CTEKJIa u | Xapaxmepusoeamso CHWJIMKATHYIO | JlaT4MK 37€KTpOIpOBOJHOCTH
25.01 MIPOMBIIIICHHOCTD [IEMEHTA. [Ipoaykuus | IPOMBIIUIEHHOCTh M €€  OCHOBHYIO
26.01 CUJIMKATHOW MPOMBIIIJICHHOCTH: | MPOIYKIIHIO.
ONTHYECKOE BOJIOKHO, | Ycmanaenusams aHAIOTUU MEXIY
Kepamuka, ¢apdop, asHc. | pa3IMUHBIMU OTPACIIMHU CUIIUKATHOM
OnTryeckoe BOJIOKHO. MIPOMBIIIIIICHHOCTH
JMemoncTpanun.  Komiekuus
MPOYKLIUH CUJIMKATHOM
MIPOMBIIIICHHOCTH.
Buneodparmentsl u - crmaiabl
«IIpousBoncTBO  cTeKIa |
LEMEHTa»
39 [Tonyuenue Hemerambl B npupone. | Onucvleams HAXO0XKICHUE HEMETAIOB B | JlaTumk AIEKTPONPOBOJHOCTH,




30.01 HEMETAaJIJIOB ®dpaknuoHHas TepEroHKa | Mpupo/Ie. 103aTop 00BbEMA KUJIKOCTH, OIOpETKa
01.02 KUJKOTO BO3AyXa Kak crmocol | Xapaxkmepuzosamo (bpaKIMOHHYIO
MOJIYYSHUS] KUCIOpOAa, a30Ta U | IEPEroHKY  KUAKOrO  BO3JyXa  Kak
aprona. [lomyuenue ¢ocdopa, | COBOKYIHOCTh PUINUECKUX MTPOLIECCOB.
KpeMHUS, XJiopa, uona. | Apeymenmupoeams OTHECEHHUE IMPOILIECCOB
DIIEKTPOJIN3 PaCTBOPOB. MOJYyYEHUs] AKTHUBHBIX HEMETaUIOB K
JemMoHCTpaumu. Kosmeknus | OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIM
«[Ipupoansie COEIMHEHHS | Tpoleccam
HEMETAIIJIOBY.
BuneopparmMeHTsI W CITAWIBI
«DpakuoHHas IIepEeroHKa
KHUJKOTO BO3TyXa.
Buneodparmentsl u - crmaiiabl
«ITonyuenune BOJIOPO/A,
KHCII0poJia " raJOreHOB
ANEKTPOIUTUUECKUM
croco0oM»
40 [Tonyuenue [Tonydyenne cepHOM KUCIOTHI: | Xapakmepuzosams XUMU3M, ChIPHE, JlaTyuK 3JI€KTpONPOBOHOCTH
01.02 BaKHEHIINX CBIPBE, XUMH3M, | anmnapaTypy U HayyHble TPUHIIUIIBI
02.02 XUMHUYECKUX TEXHOJIOTMYECKasi CXeMa, METO/l | POU3BOJICTBA CEPHOM KUCIOTHI.
COEIMHEHUI KUISIIEro  ¢ios, npuHuunsl | CpasHuéams ~ TPOU3ZBOJACTBO  CEPHOU
HEMETAaJIJIOB TEIJI000MEHa, TPOTUBOTOKA U | KUCJIOTHI M MPOU3BOJICTBO aMMHAKa




nupKyauu. Oneym.

IIpou3BOACTBO aMMUaKa: ChIPbE,

XUMU3M, TCXHOJIOTHUYCCKAsA
cxema.
JdemMoHcTpaumu. Monpenu

afrmaparoB IJjid IIPOU3BOACTBA

CepHOM  KHUCIOTBL. ~ Moaenb
KUIISIIET0 CJIOA. Mopenb
KOJIOHHbl ~CHHTE3a aMMHAKa.
BuneopparmMeHTsI W CITAWIBI
«IIpounsBoncTBo CEepHOU

KUCTOTE. BumeodparmeHTs u
CIIan bl «IIponsBoacTBo

ammuakay. Komnekmus «Cpippé

TS [IOIy4YEHUS CepHOU
KHCIIOTBD»
41 O06o006meHue o TeMe | YpoK-ynpakHEHUE c | Ilposooump OILICHKY COOCTBEHHBIX
06.02 «Hewmeramsr n ux UCTIOJIb30BaHUEM JOCTHKEHUH B YCBOCHUH TEMBI.
08.02 COCTMHEHUS» caMoCTOsITeNIbHOW paboTel 1o | Koppekmuposamb ~ CBOM  3HAaHUSA B
BBITIOJTHEHHIO MPOBEPOYHBIX | COOTBETCTBHU c TUIAHUPYEMbIM
TECTOB, 33/IaHUI U YIIPAKHEHUH | pe3yJIbTaTOM.

IHonyuams XuMudeckyro HWHGMOpMaLUU M3




Pa3JINYHBIX HCTOYHUKOB.

Ilpeocmasname wHDOPMALUIO TIO TeMe
«Hemeramnel» B BHIE TaOlUIl, CXEM,
OMOPHOTO KOHCIIEKTa, B TOM 4YHCJIE C

npumeHenuem cpeacts UKT

42 Koumponvnas paboma 2 o teme «HeMeTaisl U UX COSTUHEHUSDY
08.02
09.02
MeTtayiabl 1 UX coequHenusn (16 4)
43 O6mas ITomoxxeHue METaIJIOB B | ObvscHuamb, UTO TAKOE METAJIIIEI.
13.02 XapaKTEPUCTHKA MePUOIUYECKON cucreme | Xapaxmepuzosams XUMUYCCKHE
15.02 METaJIJIOB XUMHUYECKHX 37eMeHTOB J[. V. | 3JleMEeHTBI-MeTa/UTbl TI0 WX IOJIOKCHUIO B

MengeneeBa, CTpOEHHUE  UX
aTOMOB u KpUCTAJUIOB.
Merannnueckas CBSI3b u
MeTaJTInYecKas
KpUCTaJUINYECKas peLIETKa.
®dusnueckue CBONCTBA
METAJLJIOB: AJIEKTPO- u
TETUIONPOBOJHOCTb,
OTpakaromas CITOCOOHOCTB,
[IJIACTUYHOCTb. YepHble u

MIEPUOIUYECKON cucreme

. .
Meneneesa.

IIpocnosuposams CBONCTBA HE3HAKOMBIX
METaJJIOB o ITOJIOKEHUIO B

Hepnonnqecxoﬁ CUCTEME XUMHNYCCKUX
anemenToB 1. 1. Menaeneena.
Yemanaenusamo MPUYUHHO-
CJICICTBEHHBIC CBSI3M MEXIY CTPOCHHEM
aToMa, BUJIOM XUMHUYECKOU CBS3U U THUIIOM

KpHCT&J’IJ’IH‘ICCKOﬁ peI_HéTKI/I Y METAJlJIOB —




OBETHBIC MCTAJIJIbI

IIPOCTHIX BEIICCTB U UX COGI[I/IHGHI/Iﬁ

44
15.02
16.02

XHUMHUYECKHUE

CBOMCTBA METAIJIOB

Mertanibl Kak BOCCTAHOBUTEIH.
DNEKTPOXUMHUYECKUM psn
HanpsbkeHud. BsaumopeiicTBue
METAJJIOB ¢  HEMETAJUIAMH,
OKCHJAMH, KHCIOTAMH, COJIIMHU.
ATIOMUHOTEPMHUSL.

JdemoHCcTpaumu.

B3aumonelicTBue HaTpus, TUTUS
U Kanpuus ¢ BoJou. ['openue
HaTpus, MarHus M JKele3a B
Bcenpbimka

KHCIIOpOJIC.

TEPMUTHOH CMECH.

ObvscHams, 4TO TaKO€ PANl aKTUBHOCTHU
METaJIJIOB.
Ilpumensams e€ro g XapaKTEPUCTHKU
XUMHUYECKUX CBOMCTB IMPOCTHIX BEIIECTB-
METaJIJIOB.

0Ob606wamsb cucTeMy XUMUYECKUX CBOMCTB
METAUIOB ~ KaK  «BOCCTAHOBHUTEIHHBIC
CBOMCTBa».

Cocmaesnsams MONEKYISIpHbIE YpaBHEHUS
peaknuii, XapakTepu3yoIuX XUMUYECKUE

CBOMCTBa METAlJIOB B CBETE€ Yy4deHHUs 00

OKHCIHUTCIBbHO-BOCCTAaHOBHUTCIIbHBIX

Anmnapar hilptt

xumuueckux mnporeccos (AIIXP)

IMpOBCACHUA




BzaumoneiictBue cMecHu

MOPOIIKOB CEpPhl W  XKeJesa,
AHKA u CEpHI.
B3auMozeiicTBue agrOMUHUSI C

KHCJIOTaMH, IICjioYaMi 1 BOI[Oﬁ.

mporeccax, a peakIuu ¢ y4acTHEeM
ANEKTPOJIUTOB, TPEICTABISATh TAKXKE U B
HOHHOM BHIIE.

Habniwooame u

onucsleams  pPEaAKIUU

MCXKAY BEIIECTBAMU C IIOMOIIBIO PYCCKOI'O

B3aumoneiictBue  kenme3a U | (POJIHOTO) si3bIKA U SI3bIKA XUMUHU.

Menu c xjopoM. | CaMOCTOATENBHO — MpPO60OUMsb  OTBITHI,

BzaumopeiictBue ~ Menu ¢ | MOATBEpKAAIONIME XUMHUYECKHUE CBOMCTBA

KOHIEHTPUPOBAHHON  CEpHOM | METAIJIOB, C  COOJIOJCHHEM  IpaBUII

KHUCJIOTOM M a30THOM KHUCJIOTOHM | TEXHUKH 0€30MacCHOCTH

(pazbaBieHHOMN u

KOHIIEHTPUPOBAHHOI).

JlaGopatopHusbiii  ombiT. 41,

B3anmopencTeue  xenesa ¢

pactBopoMm cynbdara meau(1l)
15-46 Oomas CrpoeHre aroMoB U MpOCThIX | OO0vACHAMY STUMOJIOTUIO  Ha3BaHMs
20.02 XapaKTepUCTHKA BEIIIECTB. 3aBUCUMOCTD | TPYIIBI «IIEJIOYHBIE METAILIBI».
02.02 aneMeHToB |A- buznueckux U XUMHUYECKUX | [asamb o0uryro XapaKTepUCTUKY

TPYIIIIBI CBOWCTB MIETIOYHBIX METAJIOB | MIEIIOYHBIM METaIaM I10 MX TIOJI0KESHHUIO B

p7.02 OT 3apsiioB sIep MX aTOMOB. | IEPUOJAMYECKON  CHUCTEME XUMHUYECKHUX
29.02 Oxkcuabl u ruapokcuibl | anementoB /. . Menaeneesa.

MIEJIOYHBIX ~ METAUIOB, WX | Xapakmepuzoeams CTpOeHUE, GU3NIECKHE




MOJy4YEHHE, CBOMCTBA u
npuMeHeHne. BaxkHeimue conu
LIEJIOYHBIX ~ METAUIOB,  MX

3HAYCHUE B IIPpHUPOAC U KHU3HU

YeJI0BeKa.
JleMmoHcTpanus. Oxkpacka
IIJ1aMCHH COCANMHCHUAMU

IICJIOYHBIX MCTAIJIOB

n  XHUMHYCCKHUC CBOMCTBA  IIEIOYHBIX

METAJUIOB B CBETE OOIIET0, 0COOEHHOr0 U

€IMHUYHOTO.
IIpeockazvieams buznveckue u
XUMHAYECKHE  CBOWCTBA  OKCHUIOB U

THUAPOKCHUAOB IICJIOYHBIX MCTAJUIOB Ha

OCHOBE HUX COCTaBa W CTPOCHHUA U

MOJITBEPXKIATh TPOTHO3Bl yPAaBHCHUSIMHU
COOTBETCTBYIOILIMX PEaKIIUH.

Ilposooums pacd€Tbl 1O XUMHUYECKUM
dbopMyllaM W  ypaBHEHUSM  PEAKIIHA,
MPOTEKAIOIIUX C Yy4acTHEM IIEIIOYHBIX

METAJIOB U UX COCAUHECHUN

47—A48

O61mmas

xapakrepuctuka l1A-

TPYTIIBI

CtpoeHre aToMOB U MPOCTHIX

BEILIECTB. 3aBUCUMOCTD
bu3MYeCKUX U XUMHUYECKUX
CBOMCTB  LIEJIOYHO3EMEIBHBIX

MCTAJIJIOB OT 3apsAA0B AA€p HX
atoMoB. OKCHIBI U THAPOKCHUBI
MICJI0YHO3CMCIIbHBIX MCTAJIJIOB,
HX IOJYYCHHUC, CBOICTBa H

npuMeHeHne. Baxknenmme conu

Obvacuamo STUMOJIOTHIO Ha3BaHUI

TPpYIIIbl «IICJIOYHO3EMECIBHBIC MCTAJLIIBI».
o01ryto

Hasams XapaKTepUCTUKY

MeTajIaM IHA-rpynms
(11e710YHO3eMENbHBIM METajulaM) M0 HX
MOJIOKEHUIO B TIEPUOJTUYECKON CHUCTEME
XUMHAYECKUX 3JIEMEHTOB
. . Menneneena.

Xapaxmepuzoeams cTpoeHue, pusndeckue




IENTOYHO3EMENbHBIX METAJUIOB,
UX 3HAuUeHWE B TPUPOAE H
XKHU3HU deroBeka. KapOoHatsl u
TUAPOKApPOOHATHI KATbIIHS.

JdemMoHcTpaumu. Oxkpacka
IJIAMEHU COCTMHCHUSMU
IIEJIOYHO3EMENBHBIX METAJUIOB.
["ameHne U3BECTH BOJIOM.

JlabopaTopHblii  onbIT. 42,
[Tonydyenne HM3BECTKOBOM BOJbI

U OIIBITHI C HEH.

Hu XHMHYCCKHE CBOMCTBaA
IIEJTOYHO3EMEIIBHBIX METAUIOB B CBETE
00111er0, 0COOEHHOr0 U €NNMHUYHOTO.

IIpeockazvieams buznveckue u

XUMHYECKHE  CBOMCTBA  OKCHAOB U
ruApokcuioB metawioB |lIA-rpynmber Ha
OCHOBE UX COCTaBa H CTPOCHUSA U
noomeepxcoams TPOTHO3bI YPaBHEHUSIMH
COOTBETCTBYIOIUX PEAKIIUH.

Ilposooums pacd€Tbl 1O XUMHUYECKUM
dbopMyllaM W  ypaBHEHUSM  PEAKIIHA,
MIPOTEKAIOIINUX c y4acTUEM
IIEIOYHO3EMENbHBIX ~ METAIOB M HX

COE€TUHEHUN

49

JKEcTKOoCTh BOJBI 1
CITOCOOBI €€

YCTpaHEHHUS

JKécTtkocTh BOJBI: BpEMEHHAs U

MTOCTOSIHHAS. CnocoObl
YCTpaHEHHUS BPEMEHHOMU
JKECTKOCTH. Cnoco0n1
YCTPaHEHHUS MOCTOSTHHOM
JKECTKOCTH.

demoncrpanuun.  Ilomydyenue
JKECTKOH BOJIbI

Ob6vscHAMb TIOHSITHE <OKECTKOCTH BOJIBI.
Paznuuams BpeMEHHYIO U TIOCTOSIHHYIO
HKECTKOCTDH BOJIBI.
IIpeonazams CIOCOOBI yCTpaHEHUs
JKECTKOCTH BOJIBI.

Ilposooums, HabawOame WU ONUCHIBAMDb
XUMHAYCCKHIHA IKCIIEPUMEHT c

coOIroIeHrEM paBUI TEXHUKHA

Anmnapar TS

xumuueckux peakuuii (AITIXP)

IIPOBEICHUS




B3aUMOJICICTBHEM YTJICKUCIIOTO
c HW3BECTKOBOM BOOI.
VYcerpanenue BPEMEHHOU
JKECTKOCTH  KHIITYEHHEM U
noOaBIeHHEM COJIBI.
Ycrpanenue ITOCTOSIHHOU
JKECTKOCTU J00ABJICHUEM COJIBL.
NoHuTel ®  NPUHIOUI WX

nercTBus (BHaIeo(GparMeHT)

0€30I1aCHOCTH

50

Ilpakmuueckasn
paboma 6. KECTKOCTH
BOJIbI U CIIOCOOBI €€

YCTpaHEHHUS

[Tonyuenne  HECTKOM  BOJIBI
B3aWMOJICHCTBUEM YIJIEKHCIIOTO
c U3BECTKOBOU BOJIOM.
Ycrpanenue BPEMEHHOU
JKECTKOCTU BOJbI KUIISTYCHUEM U
nobOaBlieHHEM COJIBI.
Ycrpanenue ITOCTOSIHHOU
HKECTKOCTU BOABI J0OABICHHEM
COBI.

KECTKOU

HcneiTanne BOJIbI

pacTBOpOM MELJIa

Ionyuams, cobupamv W pacno3Haeamv

yraekucnbli  ra3.  Obpawamuca ¢

J1a00paTOPHBIM o0opynoBaHuEM u
HarpeBaTeIbHBIMU npubopaMu B
COOTBETCTBHUM C TpaBUJIAMH TEXHUKHU

0€30IaCHOCTH.

Habnooame U onucvieams XUMHYECKUN
OKCIIEPUMEHT C TIOMOMIBI0  PYCCKOTO
(pPOTHOTO) SI3BIKA W SI3BIKA XUMUH.
Dopmynuposams BBHIBOIBI IO Pe3yJIbTaTaM
MIPOBEIEHHOTO YKCIIEPUMEHTA.

Compyonuyams B Tpolecce y4eOHOTO

B3aUMOJICHCTBUS NpU paboTe B rpymnmnax

Anmnapar JUIS

xumuueckux peakuuii (AIIXP)

IIPOBEICHUS
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AJTFOMAHHUA U €70

COCIMHCHUA

CoenuHEHHUS ~ allIOMUHUS B
HPUPOJE. XHUMHUYECKUE
CBOIiCcTBa H IpUMEHEHNE
ATFOMHMHUS. OcobenHocTi
OKcHIa u THJIPOKCH/IA

QIIOMUHUS  KaK  aM(OTEepHBIX
coenuHeHu. Baxkuelinie coiu
ATIOMUHHUS (XJIOpU, CYIbdar).

Hemoncrpaumnu.  Kosmekius
MIPUPOTHBIX COeIMHEHNN
amomuHus. Buneodparments! u

ClIaii bl ((OKCI/II[ AJIIOMHHUA H

€ro MoOAU(pUKAITUN Y.
[Tomyyenue amdoTtepHoro
THAPOKCUAA  ATIOMUHHUS U

HCCJIeIOBaHHE €r0 CBOMCTB

Xapaxmepuzosams aMOMUHHA 1O €ro
MOJIOKEHUIO B TIEPUOJUYECKON CHUCTEME
XUMHYECKHUX AJIEMEHTOB

. . Menneneena.

Onucvieams CTpoeHHE, (U3UUECKHE U
XUMHYECKHE CBOMCTBa ATIOMUHMUS,
HNOATBEPXKAAss HMX  COOTBETCTBYIOIIUMHU
YPaBHEHUSIMU PEaKIHi.

ObvscHambs  TBONCTBEHHBIH  XapakTep
XUMAYECKHX  CBOWCTB  OKCHIA U

TUAPOKCHUIA aTFOMUHMUS.
Konkpemuszuposams  31€KTPOIUTHYECKOE

TOJTyYeHUE METaJIOB OTIMCAaHUEM
MIPOU3BOJICTBA ATFOMHIHHSL.

Ycemanasnueams 3aBUCUMOCTH  0ONacTeit
MIPUMEHEHUSI aJTIOMUHUS U €rO CIJIaBOB OT
CBOWCTB ATUX BEILIECTB.
Ilposooums pacd€Tbl TO XUMHUYECKUM
dbopMylnaM W  ypaBHEHHUSM pPEaKIIHi,
MPOTEKAIIINX C y4acTHEM AallfOMUHUS U

€ro COCTUHEHUN

JlaT4MK 3JIEKTPOIPOBOJIHOCTH




52—53

Keie3o u ero

COCIMHCHUA

OCOoOCHHOCTH CTPOCHUSI aToma

xene3a. JKemezo B mpupone.
Baxueiimme  pyael  Kenesa.
Oxcupsl u THJIPOKCH/IBI
xkenesza(ll) wu (III). Comm
xeneza(1l) u ().
OGnapyxeHnue KaTHOHOB

&Keneza B pacTBOpe. 3HaueHUe
COEZIMHEHUH xeresa.

JlaGopaTopuble omnbIThl. 43.
ITomyyenue TUAPOKCHJIOB
xeneza(ll)  u  (I). 44
KavecTBeHHble  peaknuu  Ha

KaTHOHBI KEJIC3a

Xapaxmepus’oeamb ITOJIOKCHHE KEJIC3a B

HCpHOHH‘IGCKOﬁ CUCTEMC XHUMHUYCCKUX

anementoB JI. WM. MeHueneeBa u
0COOEHHOCTH CTPOEHHS aToMa JKeJe3a.

Onucwisams (1)I/IBI/I‘ICCKI/IC n XUMHYCCKHEC

CBOMCTBAa  Keye3a, IOATBEPKIAsA  UX
COOTBETCTBYIOIIUMU YpaBHEHUSMHU
peaKuid.

ObvsicHsimb HAIMYHE JBYX TCHETHYECKUX
PSIOB coeMHeHNit xkenesa Fe" u Fe* .

Yemanasnueams 3aBUCHUMOCTD  0OnacTeit
MPUMEHEHHS JKelie3a M ero CIUIAaBOB OT
CBOMWCTB 3TUX BEULIECTB.
Ilposooums pacu€Tbl 1O XUMHUYECKUM
dbopmynaM ©  ypaBHEHUSIM  PEAKIUH,
MPOTEKAIOIIUX C Y4acTHEM Xelle3a U €ro
COCIMHECHUM.

Habniooams w  onucvieams  peaxuuu
MEX]y BEIIECTBAMHU C MTOMOIIBIO PYCCKOTO

(poHOTO) SI3BIKA U SA3BIKA XUMUH

TepMope3ncTopHbIi JIaTYUK
TeMIeparypsl, natduk pH, marumk
AJIEKTPONPOBOIHOCTH, amnmapar ajs
MPOBEJCHUS XUMHUYECKHX peaKlui

(AITXP), marHuTHas MeIIajiKa
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Ilpakxmuueckasn
paboma 7.

Pemenue
AKCIIEPUMEHTAIbHBIX
3a/1a4 1o Teme

«MeTtaibl»

Pemenne skcrnepuMeHTAIbHBIX
3aJa4 Ha paclO3HAaBaHUE U
HOJy4eHHE

MCTAJZIOB H  HUX

COCIMHEHUN

DKCcrepuMeHTaIbHO uccne0osams
CBOMCTBA METAJIOB M HX COCIMHCHUIA,
pemaTh 3KCHepUMEHTANBHBIE 3a/1a4dl 10
Teme «MeTajuibly.
Pabomamp c J1a00paTOPHBIM
o0opy/lOBaHWEM ¥  HarpeBaTeIbHBIMU
npudoOpaMu B COOTBETCTBUU C MPaBUIAMH
TEXHHUKH 0€30MacHOCTH.

Habnrooams CcBOWCTBA METANIOB U UX
COCMHEHHIA.

Onucviéams XUMUYECKHIA 3KCTICPUMEHT C
MOMOIIBI0 PYCCKOTO (POAHOIO) sI3bIKa U
SI3BIKA XUMUH.

Dopmynuposamsv BBHIBOIBI IO PE3yJIbTaTaM
IIPOBEIEHHOI0 DKCIIEPUMEHTA.
Onpedenamo (MCX0As U3 yUeOHOU 3a7auin)
HE00XO0IMMOCTh UCTIONIb30BaHUS

Ha6J'II-OI[€HI/I$I HJIN SKCIICPUMECHTA

JlaTyuk HUTpaT- HOHOB

55

Koppo3zus merannoB u
CIIOCOOBI 3aIUTEL OT

Heé

Koppo3sus razosas
(xuMudeckas) u
AIIEKTPOXUMUYECKas. 3alnTa

METAJIJIOB OT KOPPO3HUH.

ObvscHamMb IOHATHE «KOPPO3US.
Paznuuamo XUMUYECKYIO u
ANEKTPOXUMUYECKYIO KOPPO3HIO.

HUnnrocmpuposams  nipuMepaMu  MOHATHS

JlaT4HK 3JIEKTPONPOBOIHOCTH




JdemMoHCcTpaumu. Komneximsa
«XHUMHUYeCKHe HCTOYHUKH
TOKa». Pesynbrarsl

JUTUTEIILHOTO AKCIIEPUMEHTA 10
HM3YYECHUIO KOPPO3UHU CTaJIbHBIX
U3JIEIM B 3aBUCUMOCTH OT

YCJIOBH IPOLECCOB

«KOPPO3USI», «XUMHUYECKas KOPPO3UI»,

(OQICKTPOXUMHUYECKAS KOPPO3HUSD».
CIIOCOOBI

Xapaxmepuzoeams 3aIIUThHI

MCTAJJIOB OT KOPpO3HUHU

56—57

Mertajuibl B Ipupoe.
Ilonsarue o

METaJULypIUH

Metannel B npupoje. Ilonsitue

0 METaJUIlypruu. YépHast u
LBETHAsI METaJULYpIHsl.
IInpomeraimyprus,
TUAPOMETAILTYPIHsl,
AIEKTPOMETAILTYPIHUSL.
JloMeHHBII MPOLIECC.

[lepepaboTka 4yryHa B CTallb.
DJEeKTPOIN3 PaCIIaBOB.

JleMoHCTpALUK.
BoccranoBnenne  mennm w3

okcuma wmemu(ll) Bomopomom.

BuneopparmenTsl W clalsl
«ITpousBoxacTeo yyryHa W
ctann». BuneopparmeHntsl u

Knaccugpuyuposams HopMbl PUPOTHBIX
COCJIMHEHUI METaJIJIOB.
CI0CO0bI

Xapaxkmepuszoeamv  001UE

MOJIyYEHUSI METAJUIOB: IUPO-, THAPO- U
JIEKTPOMETAIUTYPIHIO.
Konxpemusuposams crocoObl MOTy4eHUS

METAJUIOB IpUMEpaMU U ypPaBHEHUSIMU

peaKHI/Iﬁ C COCTaBJICHHEM OJICKTPOHHOI'O

Oananca.
Onucvleams ~ TOMEHHBIM  @pouecc |
AIEKTPOJIIUTUYECKOE MOJTy4eHHUE

METAJIJIOB.
Paznuuame I-IépHI:IC U IBCTHBIC MCTAJlJIbI,

YYT'YH U CTallb




cnanael «M3nenus U3 dyryHa u

cramny. BuneodparmenTsl u
cranasl «I[IpounsBoacTeo
ATIOMUHUS
58 O06001enre 3HaHU I Ypok-yrpaxHeHue ¢ IIposooumo OIICHKY COOCTBEHHBIX
1o Teme «MeTajuib» | HCIIOJIb30BaHHE JOCTHKEHUH B YCBOCHUU TEMBI.
CaMOCTOSITEIILHOM pabOTHI 1O Koppexmupoeamv ~ cBoMm  3HaHMS B
BBITMIOJTHEHHUIO MPOBEPOYHBIX COOTBETCTBUH c TUTAHUPYEMBIM
TECTOB, 3aJIaHUM U YIPaKHEHUH | pPE3yJIbTaTOM.
Ionyyame XUMHUYECKYI0O UH(POPMALUU U3
Pa3IMYHBIX UCTOYHUKOB.
Ilpeocmasnsams wWHOPMAIIMIO IO TEME
«Metamnel» B BUAE TaONHI, CXeM,
OTOPHOTO KOHCIIEKTa, B TOM YHCIIE C
npuMeHenneM cpeacts UKT
59 Konmponvnasa pabom 3 o reme «MeTtamibh»
XuMus ¥ OKpy:Kawmas cpeaa (2 1)
60 Xumnueckuit cocraB | Ctpoenue 3emin: a1po, | Mnmezpuposamuo CBE/ICHUS o
TUTAHETHI 3eMIIs MaHTHS, 3eMHas Kopa, | pu3uueckoil reorpagum B 3HAHUA O
autocdepa, ruapocdepa, | XAMUIECKON OpraHU3aluy TUIAHETHI.
atMocdepa. Xumuueckui | Xapakmepuzoeams XUMHYECKUM COCTaB

coctaB 3eMiH. ['opHbIE TOPOBI.

reOJIOTHYECKUX 000J0UeK 3eMIIH.




Munepanbl. Pyasl. [lonesnbie
HCKOIIaeMble.
JemMoHCTpanMu.

BuneodparmMenTl u  Cltaliibl

Pa3znuyams MuHEpabl U TOPHBIE TOPOIBI

«Ctpoenue 3emaum u €

XUMUYECKAN COCTaB».

Komnekuus  MuHEpaloB U

ropabix nopoa.  Komnekius

«Pynb1 MeTanioBy.

JlabopaTopHblii  onmbIT. 45,

N3yuenue rpanura

61 Oxpana okpyxatomieit | Mctounuku XUMUYECKOT0 | Xapakxmepuzosamo UCTOYHUKHU

Cpensl OT 3arpsi3HEHUs OKpYXKaloIleH | XUMUYECKOI0 3arpsA3HEHMS] OKpYXKarolleu
XUMHYECKOTO CpEeJbL. I'moGanbHBIE | Cpenbl.
3arpsi3HEeHUs HKOJIOTHYECKHE npobisieMsl: | Onucviéams TI00ATBHBIE HKOJIOTMYECKHE

HapyleHHe OMOTeOXUMHUYECKUX
KpyTrOBOpPOTOB XUMHUYECKHX
JJIEMEHTOB, NOTEIJICHHUE

KiIuMarta, KHUCJIOTHBIC OOXIW U

ap. O30HOBBIE JBIPBI.
MexnyHapoaHoe
COTPYAHHYECTBO B  00JacTH

MpoOJIeMbl, CBSI3aHHBIE C XUMHYECKUM
3arpsi3HEHUEM.
IIpeonacamo MyTH MUHUMH3AIIN

BOB}IeﬁCTBHﬂ XUMHUYCCKOTO 3arp$[3HeHI/I5[
Ha OKPYKAIOIIIYIO CPey.

Ilpugooums TpUMEPBl MEXKTYHAPOIHOTO
obnactu

COTPYAHHUYCCTBA B OXpaHbI




OXPaHbl OKPY>KAIOIIEH CPeabl OT
XHUMUYECKOr0O 3arpsi3HEHUSL.
«3enéHast XuMus».
JdemMoHcTpaumu.
BuneodparmMenTl ® - ClTalibl

«[mobGanpHble  BKOJIOTUUYECKUE

HpO6JICMBI YCJIO0BCUYCCTBA»

OKpy)Xarolled cpefapl OT XUMHYECKOIrO

3arps3HEHUS

O0001mIeHre 3HAHNH 110 XMMHH 32 KyPC OCHOBHOM HIKOJIBI.

IMoaroroBKka K 0CHOBHOMY rocyaapcTBeHHOMY dKk3ameny (OI'9) (7 )
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BemecrBa

CtpoeHue aromMa XHMHYECKOTO
9JIEMEHTAa B COOTBETCTBUU C
MOJIO’KEHHUEM 3TOTO JJIEMEHTa B

MEPUOJIUYECKON CUCTEME.

Crpoenue BEIECTBA:
XUMUYECKas CBA3b u
KPUCTAJUINYECKHUE PELIETKU.
3aBUCUMOCTh CBONCTB
00pa30BaHHBIX JJIEMEHTaMU

MPOCTHIX BEIIECTB (METaIOB,
HEMETAJIJIOB, OJ1arOpOTHBIX

ra3013) oT ITOJIOXKCHHUA

Ilpeocmasnams wHGOPMALIMIO TIO TEME
«Ileproguyecknii 3aKOH U MEPUOIAYECKAS
cuctemMa JI. WM. MeHneneeBa B CBETE
TEOPUM CTPOEHUS aTOMa» B BUAE TaOJIHIL,
CXEM, OIIOPHOT0 KOHCIIEKTa, B TOM YHUCJIE C
npuMeHnenneM cpeacts UKT.

Buvinonnams TecTOBBIE 3aJaHUS 110 TEME.
Ilpeocmasnams MHPOPMALMIO MO TeEMe
«Buzmpl  XMMHMUYECKOM CBA3M M THIIBI
KPUCTAJUIMYECKUX PEIETOK. B3auMocss3p
CTPOEHHSI U CBOMCTB BEIIECTB» B BUJIE

Ta6J'II/II_I, CXCM, OITOPHOI'0 KOHCIICKTAa, B TOM




3JIEMEHTOB B TEPHOIUYECKON

yucie ¢ npuMeHenueM cpencts UKT

cHucTeme.
Knaccudukanus
HEOPraHMYECKUX BEIIICCTB.
[IpencraBuTenu pasHbIX
KJIaCCOB HEOPTaHMYECKUX
BEIIIECTB

63 Xumuueckue peakiuu | [pusnaku u ycnoBust | [lpeocmasnams WHOOPMAIUIO 1O TeMe
POTCKAHHUS xumudecknx | «Knmaccudukanus XUMHUYECKHX peaKIuii
peaKIu. Tumosnorus | M0 pa3IMYHBIM TpH3HAKaM» B  BHUIE
XUMUYECKHX  peakmuid 1O | TaOJHII, CXeM, OTIOPHOTO KOHCIIEKTa, B TOM
pa3JInYHBIM OCHOBaHUsM. | uuciie ¢ npumeHeHuemM cpeacts UKT.
Peakuiuu  woHHOTO  OOMEHA. | Bbinonnams TECTOBBIE 3aaHUS 110 TEME.
OKuCIUTENBHO- Xapakmepuzosamuo OKHCITUTEITHHO-

BOCCTAHOBUTCIIBHBIC PECAKIITNN

BOCCTAHOBUTEJBHBIE PEAKIIUU, OKHCIUTEIb
M BOCCTAaHOBHTEIIb.
Omauvamo OKHCIIMTEIILHO-
BOCCTAHOBUTEJIBHBIE PEAKIIMN OT PEaKIui
oOMeHa.

3anucvieams ypaBHEHUS OKUCIUTEIBHO-

BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ C IIOMOIIIBIO

METOoAa 3JICKTPOHHOI'O OajyaHca
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OcHOBBI
HEOPraHUYECKOMU

XHUMHHN

XUMHUYECKUE CBOMCTBA MPOCTHIX

BEILIECTB. XapakTepHble
XUMUYECKHE CBOMCTBA
cojeo0pa3yromux OKCHJIOB,
TUAPOKCUIOB (ocHOBaHMiA,

KHCIJIOPOJCOACPKALIMX  KHUCIIOT
U aM(pOTEPHBIX THAPOKCUIOB),

cojei

Xapaxkmepuzosams 0o01IME, OCOOCHHBIC U

UHAUBUAYAJIbHBIC CBOMCTBA KHCJIOT,

OCHOBaHMM M COJe B CBETE TEOPHUH
ANEKTPOIUTUYECKON TUCCOLIUAIUH.
Apeymenmuposamso BO3MOYXHOCTh

MNPOTCKAHUA  XUMHYCCKUX peaKL[I/Iﬁ B

pacTBOpax  IJEKTPOJIUTAX HCXOHUs W3

YCIIOBHH.
Knaccugpuyuposamo HEOpraHUYECKUe
BEIIECTBA 110 COCTAaBY M CBOICTBaM.

Ilpusooumy

IIPUMEPBI  IIPEACTABUTENEH

KOHKPCTHBIX KJIaCCOB u

rpymni

HCOPTraHNYCCKUX BCIICCTB

65 [ToBTOpEHME M TectupoBanue, pemieHue 3anad | Boinoansams  TECTBl W YIHPAXKHEHUS,
00001IIeHNE 110 TEME. | U BBINOJIHEHUE YIPAaXHEHUI MO | pewiams 3a7auu 1O TEME.
[ToaroroBka k TeMe IIposooumy OILICHKY COOCTBEHHBIX
KOHTPOJBHOM paboTe JOCTUKEHUI B YCBOCHUU TEMBI.
Koppexmuposamb ~ cBom  3HaHHA B
COOTBETCTBUU c TUTAHHPYEMBIM
pe3yNIbTaToM
65 Koumponvnas paboma 4 (MTOroBas 1o Kypcy OCHOBHOH IIIKOJIBI)
67 AHanu3 KOHTPOJIbHOM paboThl. [lo/1BeneHre UTOroB roaa




68 HToroBoe mnoBTOpeHHe 3a Kypc OCHOBHOM IIKOJIbI

YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

* Xumus, 8 knacc/ ['abpuensa O.C., Octpoymos N.I'., Cinaakos C.A., Akunoneproe obmectBo «M3narensctBo «IIpocsemieHue»

* Xumus, 9 knacc/ ['abpuensia O.C., Octpoymos N.I'., Cnaakos C.A., Akunoneproe obmectBo «M3narensctBo «lIpocsemienuer»

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

I'a6puensn O. C.

Xumus. [Tpumephsie padouune nporpammel. [IpeaMeTHas TuHus
yuebnukoB O. C. ['abpuensna, U. I'. Octpoymona, C. A. Cnaakosa.
8—9 xmaccel : yueb. mocobue tst 001eodpa3oBaT. opraHu3anui /
O. C. T'abpuensn, C. A. CnagkoB. — 3-e u3a. — M. : [Ipocsere-
Hue, 2021. — 80 c. — ISBN 978-5-09-078327-9.




